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Ldi gi6i thieu 


X J itdc ta dang bade vao thdi ky cong nghiep hoa, hien 

1 V dqi hoa tiham dita Viet Nam Jr a thanh nude cong 
nghiep van minh , hien dqi. 

Trong sif nghiep each mang to Idn do, cong tdc duo tqo 
nhdn h(c luon gilt vai trd quan trong. Bdo cao Chinh tri cua 
Ban Chap hatrh Trung itong Dang Cong sdn Viet Nam tax 
Dqi hoi Dang loan qude kin lint IX da chi ro: “Phat triein 
giao due va dao tao la mot trong nhung dong lire quan trong 
thuc d^y su nghiep cong nghiep hoa, hien dqi hoa , la dieu 
kien d 6 phat trien ngudn lire con ngucri - yeu to ca ban de 
phat trien xa hoi, tang truong kinh te nhanh va bin vting”. 

Quan triet chu tritong, Nghi quyet cua Dang va Nhd mure 
va nhdn tlu'tc dung dan ve tdm quan trong cua chitting trinh , 
giao trinh doi vdi viec nang cao chat htong dao tqo, theo de 
nghi cua So Giao due va Dao tqo Ila Noi , ngdy 231912003 , 
Uy ban nhdn dan thanh pho Ha Noi da ra Quyet dinh so 
56201QD-UB cho phep So Giao due va Dao tqo thuc hien de 
an bien soqn chitong trinh, giao trinh trong ede tritdng Trung 
hoc chuyen nghiep (THCN) Ha Noi. Quyet dinh nay the hien 
sit quan tdm sau sac cua Thanh iiy, UBND thanh pho trong 
viec nang cao chat htong dao tqo va phat trien ngudn nhdn 
htc Thu do. 

Tren co' so chiton g trinh khung cua Bo Gido due vd Dao 
tqo ban hdnh vd nhitng kinh nghiem rut ra Ik tlufc te dao tqo, 
So Gido due vd Dao tqo da chi dao ede tritdng THCN to choc 
bien soqn cInterng trinh, giao trinh mot each khoa hoc , he 
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thong vd cap nhqt nhitng kien thtic thitc fieri pint hap vch dd'i 
titpng hoc sink THCN fid Ndi. 

Bp gido trinh nay Id tdi lien giang day vd hoc tap trong 
cue frit ding THCN d lid Ndi . dong thdi Id tdi lieu tham khdo 
lu?n ich cho cue tritong cd ddo too ede ngdnh ky thuqt - nghiep 
vit vd dong ddo ban doc c/uan taw den van de lutdng nghiep, 
day nghe. 

Vice to elute bien soan bo chitong trinh . gido trinh nay 
Id mot trong nhieu boat dong thief flute ciia ngdnh gido due 
vd ddo tqo Thu do de ky niem ”50 ndm gidi phdng Thu do ”, 
”50 ndm thdnh lap ngdnh ” vd hi ton g ten ky niem “1000 ndm 
Thdng Long - Hd Ndi 

So Gido due vd Ddo tqo Hd Noi chan thdnh cam oil Thdnh 
tty, UBND f cae so, ban , ngdnh cua Thdnh pho, Vu Gido due 
chuyen nghiep Bo Gido due vd Ddo tqo , ede nhd khoa hoc , cue 
chuyen giu dan ngdnh, ede gidng view car nhd quart ty\ cue 
nhd doanh nghiep del tqo die a kien giup do, dong gop y kien, 
tham giu Hoi dong phdn bien, Hoi dong tham dinh vd Hoi 
dong nghiem thu cue chitong trinh, gido trinh . 

Day Id Ian dan tien So Gido due vd Ddo tqo Hd Noi to 
chitc bien soqn dutong trinh f gido trinh. Du dd het site cd 
gang nlutng chdc chan khdng trdnh khoi thieu sot, bat cap. 
Chung tdi mong nhqn ditpc nhilng y kien dong gap cua ban 
doe de titng bode hodn thien bp gido trinh trong cue Ian tdi 
bun suit. 

GIAM DOC S6 GIAO DUC VA DAO TAO 
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Lo'i noi dau 


D id nude ta dang bifd'c van theft ky edng nghiep hod vd hien dqi hod, 
Nlm tan ve nhan htc, due Met Id dqi ngil ky timed vien vd cong nhan 
ky thuqt Idnh nghe ef tat cd cue ITnh vitc dien ru t dien, dien Iqnh, cef khi... dang 
1a van de cap bach ciia todn xd hoi, Wen nine elich ndng can chat lue/ng ddo too 
can bo ky thuqt ve/ edng nhan ky thuqt ngdnh may Iqnh vd dien hod khdng khi. 
chung tdi dd lien hdnh bien soon gido tiinh ‘Thief ke he thong Iqnh " de phne 
vu cho vice gidng day vd hoc tap ciia gido vien vd hoc sinh trong cue Out mg 
(rang hoc chi (yen nghiep. Gido tiinh gdm cd 4 clutefng: 

Chn’o'ng I: Nhung so lieu ban ddu vd phi tern g phdp thief ke the tich mat 
bang kho Iqnh. 

Clutefng 2: Tinh todn each nhiet vd thih nhiet kho Iqnh. 

Cluro’ng 3: Chon phitong phdp Idm Iqnh vd thiet lap so'eld he thong Iqnh. 
Clnfetng 4: iinh todn chit tiinh Iqnh mot cap, tinh chon may vd thiet hi 
Gido tiinh nhdm frang bi cho hoc sinh nhung kien thitc cef ban ve: 

- Phitong phdp thiet ke he thong Iqnh dung may nen mot cap cd edng sued 
vita vd nhd. 

- liuefng dein hoc sinh each tinh chon may vd thief hi cho he themg Iqnh. 

Ve ne}i dung, gido tiinh de cap den nhung lien be) khoa hoc ky thuqt men vd 
nhung vein de bite xitc trong thitc te... Do do, gido tiinh khdng chi giitp cho hoc 
sinh khi ra tnfdvg man cluing hod nhqp voi moi tnttmg sun xudt md con Id tdi 
lieu thain khan bd ich cho nhung ai e/uan tarn den ngdnh may Iqnh vd dieu held 
khdng khi, 

Tuy nhien, do dieu kien thefi gian cd hair cttdn such khdng trank kiwi thieu 
sot , cluing tdi red mong nhan throe y kien dong gdp quy bciu ciia doc gici. 

Chung tdi xin gid led cam cm ceic ddng chi gidng vien, can be) vd dong 
nghiep dd ddng gdp y kien de hodn thien noi dung gieio tiinh. 

Tac gia 
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Bai md dAu 

b 6 i tUcjng, n6i dung 

• • 

VA PHUONG PHAP NGHlfiN CUU MON HOC 


I. DOI THONG MON HOC 

Thiet ke he thong lanh la mon hoc nghien curu ve phuong phap thiet ke 
mot he thong lanh hoan chinh phuc vu cho cac nhu cAu lanh, chh yeu trong 
cac nganh cong nghiep thirc pham va dan dung, bao gom nhfrng noi dung 
chfnh sau: 

- Xac djnh cac sd lieu thiet kc ban dau. 

- Phuong hifdng bo trt cac phong lanh hieu qua va hop ly. 

- Tfnh loan dupe so lupng, chieu day cac 16p each nhiet, each a’m doi vPi 
tirng loai vat lieu cu the. 

- Xav dung so do he thong lanh. 

- Trnh chon may va thiet bi dam bao cac yeu c;'tu ve ky thuat va kinh te. 

II. NOI DUNG MON HOC 


Ve noi dung, ngoai nhung kien thirc co ban can co de thiet ke dupe mot he 
thong lanh, giao trinh con de cap den nhung tien bo ky thuat mdi, nhung van 
de ton tai trong thirc te... do do, giao trinh khong chi giup cho hoc sinh khi ra 
truong mau chong hoa nhap vPi moi trubng san xuat ma con la tai lieu tham 
khao bo ich cho nhung nguoi quan lam den nganh ky thuat lanh. 

Mon hoc dupe bo tit thanh 4 chuong: 

Chuong 1: Nhung so' lieu ban dau va phuong phap thiet ke the rich mat 
bang kho lanh. 

Chuong 2: Tlnh toan each nhiet va tinh nhiet kho lanh. 

Chuong 3: Chon phuong phap lam lanh va thiet lap so do he thong lanh. 

Chuong 4: Tfnh toan chu trinh lanh mot cap, tfnh chon may va thife't bi. 
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III. PHUONG PHAP NGHIEN ClftJ MON HOC 

Phircfng phap nghien ciru mon Thiet ke he thong lanh la phai nim chac 
kien thuc cac mon hoc ca scr ket hop vdri cac bang bieu, do thj co san trong cac 
s6 tay ky thuat chuyen nganh dd tir do phSn ti'ch, tmh toan diroc nhtrng thong 
so cua may, thiet bi, cua he thong dirctng ong va ket cau xay dimg dtra theo cac 
ycu cau dat ra ban dtiu. 

De thu diroc ket qua tmh toan nhanh va chfnh xac, can phai dac biet chu y 
tdi vide nghien ciru six dung cac bang, htnh ve va do thi cirng nhidu vf du tfnh 
toan minh hoa da cho trong n6i dung cua giao trinh nham gin lien cac kic'n 
thuc ly thuyet vdi thuc te san xuat. Ngoai ra, mon hoc con duoc nghien cuu 
thong qua mo phong qua trinh thuc te tren mo hinh tai cac phong thuc hanh. 
giup cho ngudi hoc tich luy them kinh nghiem cho cong tac tinh toan thiet ke. 

Kien thirc ve tmh toan may lanh va kho lanh rS't ciin cho ngubi can bo kT 
thuat b nhieu nganh san xuat de giai quyet nhitng van dd kT thuat co lien quan 
den he thong lanh nhu trong cac nganh thuy san, cong nghc che bien bao quan 
nong lam san sau thu hoach, trong dbi song, sinh hoat... ma trong thuc te dang 
dupe umg dung nhu may lanh dan dung, may lanh thuong nghiep, cac he thong 
lanh, kho lanh cong nghidp va cac he thong lanh tren 6 to van tai lanh v.v. 
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Chtfcfng 1 

nhlTng s 6 li£u ban dAu vA phi/ong phAp 
thi£t k£ mi tich, mAt bAng kho lanh 


Muc tieu 

Tmh loan dugc the lich. dien tich cua kho lanh co cong suat yeu cAu. 
Quy hoach dirge mat bing cua kho lanh mot each hgp ly. 

Tra cufu nhanh. chinh xac so lieu trong cac bang bieu, do (hi. 


Noi dung tom tat 

- Nhffng so lieu ve khi tugng cua dia diem xay dung kho lanh. 

- Nhung so lieu v£ chc do bao quin, xir ly lanh cua san pham can dugc bao 
quan trong kho. 

- Cac each phan loai kho lanh. buong lanh theo dure nang. 

- Xac dinh dung tich va lieu chuan chat tai cua kho lanh theo yeu cau 
thuc te. 

- Xac dinh so Urgng va kfch thuac cac buong lanh trong kho lanh. 

- Phirang phap quy hoach mat bing kho lanh dat hieu qua cao rthat. 

- Cac yeu cau can dat dugc doi vdi budng may va mat biing kho lanh 
thuang nghiep. 


I. NHUNG SO LIEU VE KHI TI/0NG 


1. Cac so lieu ve moi trirdng ben ngoai 
1.1. Cac so lieu chinh can xac dinh 


- Nhiet do khong khi: La thong so anh hurang true tiep den ton that nhiet 
cua kho lanh qua ket cau hao che. 

- 06 Am Itfcfng doi cua khong khi: La thong so liSn quan tai khi nang each 
nhiet cua vat lieu each nhiet va chieu day lap each nhiet, Am yeu can. 
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- Buc xa mat trcfi, toe do gio, hudng gib, luqng mua: Duqc quart tarn tori de 
lira chon hudng x&y dung phu hap cho cong trinh, giam ton that nhiet qua ket 
cau bao che do luqng nhiet birc xa, luqng nhiet doi luu. Ldp each nhiet khong 


bi tham am lam mat kha nang each nhiet va giam tuoi tho. 


1.2. Gia tri cac thong so trong tinh toan 


- Dac diem khi hau tai Viet Nam: Khi hau nude ta chu yeu duqc chia lam 
hai vilng. Mien Bac t£r vl tuyen 16,2° (dco Hai Van) len phia bac co hai mua 
nong va lanh tuang doi ro net, nhiet do trung binh thang nong nhat co the’ han 
30"C trong khi mua lanh b cac vitng nui phia bac nhiet do co the xuong dudi 
0"C. Mien Nam khu vuc tif vt tuyen 16,2" tret vao co the chia lim hai mua, mua 
kh6 va mita mua vbi nhiet d6 trong nam tuang doi on dinh, do chenh nhiet do 
khong qua 6 -7 ( ’C. 

- Nhiet dd tinh toan: Oe tinh toan thiet ke cho kho lanh, ngudi ta co the sir 


dung nhiet do cao nha't da quan sat duac cua dia phudng do, phuong an nay se 
co do an toan cao nhat nhung no se doi hoi edng suat lanh cua may ldn keo 
theo cac chi phi khac lam tang von dau tu ban dau. De cong trinh dat duac 
hieu qua kinh t€ ma van dap ung duac cac yeu cau ky thuit, ngudi ta chon 
nhiet do ben ngoai de thiet ke' tinh toan kho lanh la gia trj trung binh edng gida 
nhiet do cao nhat da ghi nh^n duac va nhiet dd trung binh cua thang nong 
nhat. Gia tri nay thudng duqc cho trong nhumg sd ray thiet ke. Bang 1 (cdt 4) 
cho phep tham khao nhung gia tri do, neu muon an toan tuyel doi can tang gia 
tri do len 10%, vi du doi vdi khu vuc Ha Noi, nhiet do tinh toan la 37,2"C, 
nhiet do an toan se la 37,2°C + 10% x 37,2 = 40,9"C. 

- Do am tinh toan: Dd am de tinh toan thi6't ke kho lanh cung duac lay 
theo bang 1 (cot 6) la gia tri do am trung binh trong thang nong nhat. 

Cac gia tri nhiet do va do am cho mua dong duac dung khi c£n bao quan 
ran qua trong kho khi nhiet do ben ngoai thap han nhiet do trong kho, khi do 
san pham bao quan cin duqc sucti am, nhung thuc te tai nubc ta difeu nay hau 
nhu khong xay ra nen cac gia trj do chi co tinh tham khao. 

Do am trung binh thang nong nhat duqc dung d£ tinh toan chieu day each 
am, tinh kiem tra dong suang, tinh nhiet do nhiet ke uert de qua dd xac dinh 
nhiet do nude lam mat ra khoi thap giai nhiet trong cac he thong lanh dung 
nubc lam mat binh ngung. 
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Bang 1 . Nhiei do va do am dung de ttnh loan kho hmh tai cdc dia plnrmig 




Nhiet do (°C) 

Do am 

STT 

Dia phirong 

Trung binh 

Mua 

Mua 

Mua 

Mua 



ca nam ' 

he 

dong 

he 

dong 

1 

2 

3 

4 

5 

6 

7 

1 

Lai Chau 

23.1 

37.7 

9.0 

80 

80 

2 

Dien Bien 

22.0 

36.9 

5.9 

82 

82 

3 

Lao Cai 

22.8 

37.8 

7.7 

81 

85 

4 

Sa Pa 

15.3 

28.2 

4.1 

88 

86 

5 

San La 

21.0 

35.6 

4.0 

76 

78 

6 

Moc Chau 

‘ 18.5 

31.8 

4.9 

81 

85 

7 

Song Ma 

22.4 

36.8 

5.9 

78 

80 

8 

Ha Giang 

22.6 

37.6 

7.2 

81 

86 

9 

Tuyen Quang 

23.0 

37.1 

6.7 

84 

83 

10 

Cao B&ng 

21.5 

37.2 

6.1 

79 

78 

11 

Lang San 

21.3 

35.7 

6.1 

82 

76 

12 

Thai Nguyen 

23.0 

37.2 

8.0 

82 

78 

13 

Bac Can 

22.0 

37.2 

6.2 

84 

82 

14 

Bdc Giang 

23.3 

37.6 

8.3 

83 

77 

15 

Hon Gai 

22.9 

36.2 

9.2 

82 

77 

16 

Mong Cai 

22.5 

35.2 

6.6 

86 

79 

17 

VTnh Yen 

23.6 

37.4 

8.0 

81 

78 

18 

Ydn Bai 

' 22.7 

37.2 

7.4 

87 

88 


Viet Til 


37.5 

8.4 

83 

82 


Tam Dao 


30.8 


89 

86 


Ha Noi 

23.4 

37.2 

be 

83 

80 



23.5 



83 

80 


Hung Yen 

23.3 

m 

8.7 

III 

82 

El 


23.0 

36.7 

9.3 


83 

mm 


23.5 


9.6 


76 

26 

Thai Binh 

23.2 

BUM 

9.6 


84 


Sdn TAy 



8.5 

84 

82 

MM 

Hoa Binh 



7.2 

83 

83 


Nam Dinh 



9-0 

82 

84 
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Nhiet do (°C) 

Do im | 

STT 

Dia phurang 

Trung bmh 

Mua 

Mua 

Mua 

Miia 



ca nam 

he 

dong 

he 

dong 

1 

2 

3 . 

4 

5 

6 

7 

30 

Ninh Binh 

23.5 

37.0 

9.9 

81 

83 

31 

Nho Quan 

23.4 

38.1 

7.7 

81 

82 

32 

Thanh Hod 

23.6 

37.5 

10.1 

mm 

m 

33 

Yen Dinh 

23.5 

37.1 

9.1 

■a 

83 

34 

H6i Xu&n 

23.1 

38.4 

8.5 

KS 

85 

35 

Vinh 

23.9 

38.0 

9.7 

74 

89 

36 

Tuang Duong 

23.7 



81 

82 

37 

HaTinh 

23.9 



75 

90 

38 

Dong H6i 

24.4 


12.1 

72 

88 

39 

Quang Tri 



13.3 

74 

90 

40 

Hue 

25.2 


13.1 

73 

90 

41 

Da Nang 

25.6 


14.9 

77 

86 

42 ' 

Quang Ngai 

25.8 

37.8 

16.0 

81 

89 


Quy Nhan 

26.7 


msm 

74 

82 


Pliiyku 

21.7 


■a 

76 

76 

45 

Buon Ma Thuot 

23.4 



82 

80 

mm 


26.5 

37.0 


73 

84 

47 


26.5 

36.6 

In 

79 

78 

48 


21.0 

31.9 

10.0 

76 

74 

49 

Bao Loc 

21.3 

31.6 

8.8 



50 

Phan Thiet 

26.6 


17.2 



51 

Phudc Long 

26.2 

36.6 

15.6 

69 

69 

52 

Loc Ninh 

26.0 

36.2 

14.5 

76 

72 

53 

Vung Tau 

25.8 

35.1 

18.4 

85 

82 

54 

Hiep Hoa 

27.7 

36.6 

15.9 

77 

76 

55 

My Tho 

27.9 

36.8 

L7.9 

74 

78 

56 

VTnh Long 

26.6 

34.7 

18.9 

76 

78 

57 

Soc Trang 

26.8 

35.9 

19.0 

77 

80 

58 

Can Tho 

26.7 

37.3 

17.4 

78 

82 

59 

Con San 

27.1 

32.9 

21.2 

81 

78 
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Hinh 1 gicri thieu do thi h - d (Entanpi - Do chtia hoi) ciia khong khi Sim o 
ap sua't khi quyen B = 760 Torr (hang Delair). 





























































































Hinh 2a gicri thieu phuong phap xac dinh cac gia tri nhiet do nhiet ke' ircft t u 
va nhiet do dong strong t,. ciia khOng khi am. 

De co the’ xac dinh dirge cac gia tri thong so cua khong khi' am thong 
thudng phai xac dinh dugc nhifet do.nhiet ke kho t, va d6 am cp, cua khong khi 
qua cac dung cu do nhiet do va do am. Giao diem cua hai duemg'nay se xac 
dinh diem 1. Qua diem 1 dung diremg ding Entanpi h, = const clt duemg cp = 
100% tai A, nhiet d6 cua di£m A chmh la nhiet d6 nhiet ke uert cua khong khi 
im. Qua diem 1 dung ductng dang dung Im d, = const clt dudng cp = 100% tai 
B, nhiet do ciia diem B chmh la nhiet do dong suong cua khong khi Im. 



Hinh 2a. Phtccmg phap xac dinh cac gia tri nhiet do nhiet ke'ucft 
t„ va nhiet do dong stftfng t, cua khong khi dm Iren do thi h - d. 

1 - Trang thai cua khong khi 

t, - Nhiet dd nhiet ke kh6 cua khong khi 

cp, - Do Im cua khong khi tai 1 (Bing cp,,: Theft diem 13 h) 

t„ - Nhiet do nhiet ke uot 

t s - Nhiet do dong suong 

Trong thuc te tinh loan thiet ke he thong lanh gia tri nhiet do t, dugc chon 
la nhiet do cua khong khi ngoai treri va do am cua khong khi tai 1 dugc lay 
blng do Im tai theft diem 13h ■+ 15h. 

Vi du: Khi tinh roan cho khu vuc Ha Noi se chon: 
tj = t N = 37,2"C; cp, = cp,, = 66% 
t„ = 31 t s = 29,5"C 

Khi tinh toan cho khu vuc TP.H6 Chi Minh se chon: 
t, — t N = 37,3°C; cp, = cp,, = 55% 
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t u = 30°C; t s = 29,5°C 

Nhiet do nhiet kc udt cung co thd dirge ti'nh nhanh theo do thi hinh 2b 
dudi day: 

cp,=0 15 30 40 60 70 

40 

35 

30 

25 

20 

15 

10 

5 

0 

0 5 10 15 20 25 30 35 

Hinh 2b. Sit pint thuoc ciia nhiet do nhiet ke ucrt vao nhiet do khdng 
kid t a va do dm ti(ollg ddi cp () 

Vi du: 

t u = l l = 37.2"C 

tp„ = (pj = 66% 

t u = 31,35°C 

2. Chon nhiet do nude lam mat binh ngimg 

Doi vdi nhirng he thong dung nude lam mat binh ngirng, tuy theo ngudn 
nirdc dd lam mat sir dung ma gia trj nhiet do nude tmh toan dugc chon se 
khac nhau. 

- Khi sir dung nude tu4n hoan qua thap giai nhiet: Nhiet do nude ra khoi 
thap se phu thuoc vao nhiet do va do am ciia moi trudng, trong trudng hop nay 
nhiet do nude vao binh ngung t wl (Nhifet dd nude ra khoi thap) dugc chon bang 
nhiet do nhiet ke udt cong them 3 * 5"C. 
t«i = t lr + (3 + 5"C) 

Vi du: Vdi miia he d Ha Noi: 
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t wl = 34.6°C + (3 + 5"C) = 37.6°C + 39.6"C 

Khi chon thap giai nhiet co cong sudt Ion hon cong suat yeu c^u thi nhiet 
dd chon gia tri thap (37.6 ( ’C). neu chon thap co cong suat nhd hon cong suat 
yeu cau thi nhiet do chon gia tri cao (39.6"C). 

- Khi sit dung nude gieng khoan co do shu tit 40 m den 50 m trot len de lam 
mat, nude khdng tufin hoan, chi chay qua binh ngung mot lan thi nhiet do nude 
vao binh ngUng t wl duqc chon bang nhiet do trung binh nam cua viing do, do 
nhiet dd nay thudng khdng phu thude vao mua trong nam. 

HaNdi: t wl =23.4°C 

TP. Ho Chi Minh: t wl = 27.0°C 

- Khi sir dung nude thanh phd' khong tuan hoan: Neu nude lay tit gieng 
khoan thi lay t wl bing nhiet do trung binh nam cong 3 den 4°C do khau sir ly 
nude tai nha may. Truong hop nude thanh phd la nude mat khai thac tir song 
hd thi co the chon t w , bang nhidt dd nhiet ke udt t u . 

II. NHUNG SO LIEU v£ CHE D0 BAO QUAN, XtT LY LANH 
SAN PHAM 

1. Nhiimg so lieu ve che do bao quart san pham 

Che dd bao quan san pham vdi muc dich duy tri chat luqng san phaim khdng 
doi trong mot khoang thdi gian cang dai cang tot. Thdi gian bao quan phu thuoc 
vao dieu kien ban dau ciia san pham, tinh chat cua san pham, phuong phap lam 
lanh, bao quan san phaim va chd dd bao quan bao gdm viec lua chon nhiet do, dd 
am, chd do thong gio, toe do gio, so lin thay ddi khdng khi... 

Bang 2; 3; 4 gidi thieu che dd bao quan rau hoa qua, trirng (cac san pham 
song, co thong gio khi bao quan) cac loai dd hop va cac san pham dong vat 
theo tieu chuan Nga va Ddc. 

Cac san pham song co thd nhu rau hoa qua tucti khi bao quan lanh khdng 
duqc dua nhiet dd xudng thap hon muc quy dinh. Nhiet do qua thap se lam 
“chet” rau hoa qua. 

Vi du qua xanh neu nhiet do qua lanh se bi suqng, khdng chin duqc. Cac 
san pheim tir ddng vat chet co the bao quan d nhiet dd thap hefn quy dinh 
(thudng d - 12°C den - 18 n C). Nhiet dd cang thdp thdi gian bao quan se cang 
liu ma khdng lam giam nhidu cha't luqng san ph£m. 
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Being 2. Che do hdo quern van qua lifoi 


San pham 

Nhiet do 
°C 

Do aim cua 
khong khi % 

Che do 
thong gio 

Thai gian 
bao qiuin \ 

Budi 

0 + 5 

85 

Md 

i - 

2 thang 

Cam 

0.5 + 2 

85 

Md 

i - 

- 2 thang 

Chanh 

1 +2 

85 

Md 

i - 

2 thang 

Chuoi chfn 

14+ 16 

85 

Md 

5 - 

10 ngay 

Chuoi xanh 

11.5 + 13.5 

85 

Md 

3- 

10 tuan 

Dira chin 

4 + 7 

85 

Md 

3 - 

4 tuan 

Dura xanh 

10 

85 

Md 

4- 

6 thang 

Dao 

0+ 1 

85 + 90 

Md 

4- 

6 thang 

Tao 

0 + 3 

90 + 95 

Md 

3- 

10 thang 

Ca chua chin 

0 + 2 

85 + 90 

Md 

1 - 

- 6 tuan 

Ca chua xanh 

5 + 15 

85 + 90 

Md 

1 - 

4 tuan 

Ca ro( 

0+ 1 


Md 

1 - 

3 thang 


-18 


Dong 

12 

+ 18 thang 

Dira chuot 

-18 


Dong 

5 thang 


-29 


Dong 

1 nam 

Dau tiroi 

2 

90 

Md 

3 - 

r- 4 tuan 

Hanh 

0 + 4 

75 

Md 

1 - 

t- 2 tuan 

Khoai lay 

3+10 

85 + 90 

Md 

6 

r- 9 thang 

Nam tirai 

0 + 2 

80 + 90 

Md 

1 ■ 

^ 2 tuan i 


-18 

90 

Dong 

8 

+ 10 thang 

Cai bap, supla 

-2 + 0 

90 

Md 

0.5 + 3 thang 


-18 

90 

Dong 

10+12 thang 

Su hao 

-1+0.5 

O 

■1- 

00 

Md 

2 

-r 7 tuan 

Dira 

0 

85 

Md 

1 

+ 2 thing 

Xoai 

13 

85 + 90 

Md 

2 

“ 3tuan 

Hoa 

1+3 

85 + 95 

Md 

i 

+ 2 tuan 

Hoa cue 

1.6 

80 

Md 

2 tui'in 

Hoa hue 

1.6 

80 

Md 

1 thang 

Phong lan 

2 + 4.5 

80 

Md 

1 tnan 

Hoa h6ng 

4.5 

80 

Md 

1 tuan 
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Bang J. Che do bao qudn do hop ran qua 


San pham 

Bao bi 

Nhiet dp 
"r 

Dp aim ciia 
khong khi 

Thai gian 
bao quan 




% 

(thang) 

Com pot qua 

Hop s&t tay 
dong horn 

0+5 

65 + 75 

8 

D6 hop rau 


0+5 

65 + 75 

8 

Nude rau va nuac qua 
- Tiet tring 

Chai dong horn 

0+10 

65 + 75 

7 

- Thanh trung 


0+10 

65 + 75 

4 

Rau ngam muoi 

Qua ngam giam 

Thiing g6 lorn 

0 + 1 

90+95 

10 

Nam ucfp muoi ngam 
giam 

Thiing g616n 

0 + 1 

90 + 95 

8 

Qua say, nam say 

Horn, goi 

0 + 6 

65 + 75 

12 

Rau say 

Horn 

thiing trong 

0 + 6 

65 + 75 

10 

Lac ca vo 

Goi 

-1 

75 + 85 

10 

Lac nhan 

Goi 

-1 

75 + 85 

5 

Murt rim 





- Thanh trung trong 

Hop sit tay 

2 + 20 

80 + 85 

3 + 5 

hop km 

dong horn 




- Thanh trung 

Thiing g61dm 

10+ 15 

80+85 

3 

Mirt deo 

- Thanh trung trong 

Hop sit tay 

0 + 20 

80 + 85 

3 + 5 

hop kin 

dong horn 




- Thanh trung 

Thung g6 Idm 

10+ 15 

80 + 85 

3 

Mut ngot 

(Mut min, murt nghien) 

Thiing g6 ldn 

0+2 

80 + 85 

2 + 6 
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Bang 4. Che do hdo c/iuin son pham dong vat 


— 

San phaim 

i 

Nhiet dp 

"C 

Do aim cua 

khong khi 

% 

Che do 

thong 

gio 

Thori gian 
bao quan 

Thit bo. hircm. nai, cim 

-0.5 + 0.5 

82 + 85 

Dong 

10+15 ngav 

Thit bo giy 

0 + 0.5 

80 + 85 

Dong 

10+15 ngay 

Ga, vit, ngan, ng6ng 

mo san 

-1+0.5 

85 + 90 

Dong 

10+15 ngay 

Thit 1cm tiroi trap lanh 

0 + 4 

80 + 85 

Dong 

10+12 thang 

Thit Ion tiroi irop dong 

-18 + -23 

80 + 85 

Dong 

12+18 thang 

Thit dong hop kin 

0 + 2 

75 + 80 

Dong 

12-r-18 thang 

Ca tiroi ircfp da tir 50- 
100% krpng ca 

-1 

100 

Dong 

6 s- 12 ngay 

Cakho (W=14 + 17%) 

2 + 4 

50 

Dong 

6 + 12 ngay 

Ca thu muni say 

2 + 4 

75 + 80 

Mo 

12 thang 

Lirefn song 

2+3 

85+ 100 

Mo 

Vai thang 

Oc song 

2 + 3 

85+100 

Mo 

Vai thana 

i— 

So huyet 

-1 + 11 

85 + 100 

Mo 

15 +30 ngay 

Tom song 

2 + 3 

85 + 100 

Mo 

Vai ngay 

Tom nau chin 

2 + 3 

85 + 100 

Mo 

Vai ngay 

B a muoi ngan ngay 

12 + 15 

75 + 80 

Mb 

38 tuan 

Bo muoi lau ngay 

-1+4 

-18 +-20 

75 + 80 

75 + 80 

Mo 

12 tuan 

36 tuan 

Pho mat curng 

1.5 + 4 

70 

Mb 

4 -h 12 thang 

Pho mat nhao 

7+ 15 

80 + 85 

Mb 

Vai ngay 

Sua bot dong hop 

5 

75 + 80 

Dong 

3^-6 thang 

Sira dac co duong 

0+10 

75 + 80 

Dong 

6 thang 

Sira tiroi 

0 + 2 

75 + 80 

Dong 

2 ngay 
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2. Nhumg so lieu ve che do xur ly lanh san pham 

Xir ly lanh san pham la qua trinh dirpc thuc hien truOc khi dua san phiim 
vao bao quan, de xir ly lanh san pham. can cii theo nhiet dp nguPi (a chia lam 
hai che do: 

- Che do xir ly lanh: La qua trinh lam lanh sari phiim xuong nhiet do bao 
quan lanh yeu ciiu. Nhiet do bao quan nay phai ndm tren diem dong bang cita 
san pham. Dac diem la sau khi xir ly lanh, san phim con mem, chua bj hoa 


ctrng do dong bang. 

- Che do xir ly lanh dong: La qua trinh lam ket dong san pham. San pham 
hoan toan hoa cung do hau hct lupng nude va djch trong san phiim da dong 
thanh bang. Nhiet do tarn san phiim co the dat tPi - 8°C, nhiet dp be mat dat tir 
- 8"C den - 12 {1 C. Xir ly lanh dong co hai phucmg phap: 

+ Phucmg phap ket dong hai pha: San pham (Thil) nong dau tien dupe lam 
lanh til 37"C xudng khoang 4"C sau do dua vao thiet bi ket dong de ha nhiet do 
tarn thjt xuong -8°C. 

+ Phucmg phap ket dong mot pha: San pham thjt sau khi ra khoi 16 mo dang 
con nong dupe dua ngay vao thiet bi ket dong ha nhiet dp tarn xuong -8°C. 

Ket dong mot pha co nhieu uu diem hdn so vpi ket dong hai pha vi tong 
thoi gian ciia qua trinh giam, ton hao khoi lupng do kho ngol giam nhieu, chi 
phi lanh va dien tfch buong lanh cung giam. 

Trong che dp bao quan lanh va a giai doan d^r ciia qua trinh ket dong hai 
pha, nguPi ta phiti lam lanh (Gia lanh) san phiim. 'HurPng cac san pham dupe 
gia lanh trong moi truPng khong khi voi cac che dp sau: 

- Dp aim khPng khi trong buong gia lanh khoang 85 s- 90% 

- To'c dp khong khi doi lint tu nhien khoang 0.1 ^ 0.2 m/s, doi luu cuPng 
hire cho phep > 0.5 m/s (Ke cii rau quii, thjt, ca, trurrig...). 

- Giai doan dau khi nhiet dp con cao, nguPi ta giu nhiet dp khong khi 
gia lanh tha'p hern nhiet dp dong bang cua san pham khoang 1 s- 2"C. Nhiet 
dp dong bang ciia mpt-sP san pham nhu sau: Thit khoang -1.2°C, ca tir -0.6 
^ -2"C. rau qua tu -0.8 s- -4.2 0 C. Nhipl dp khong khi gia tang 2 (> C thi thoi 
gian gia nhipt keo dai them 5 h. 

Bang 5 giPi thieu mot so thong so ve che dP lam lanh dong mot pha va hai 
pha cho cac xuc thjt lpn va thit bo ca hoac nira con khoi lupng tir 79 kg den 
110 kg, trong cac buong ket dPng. 
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Bang 5 . Cue thong save car plutrmg phap ket dong 



Nhiet do 
tarn thit. °C . 

Thong so khong khi 
trong buong ket dong 

Thai 

gian 

Tcin 

hao 

Phirang phap ket 
dong 

Ban ... 

. s Cuoi 

dan 

Nhict 
do n C 

Toe do khong 
khi m/s 

ket 

dong 

(gio) 

khoi 

1 trong 

% 

Ket dong hai pha 






Cham 

00 

1 


0.1 4 0.2 

40 

2.58 

Tang curing 

4 -8 


0.5 4- 0.8 

26 

2.35 

Nhanh 

4 -8 


3^4 

16 

2.20 

Ket dong mot pha 





_1 

Cham 

37 -8 


0.1 4 0.2 

36 

1.82 

Tang circmg 

37 -8 


0.5 4 0.8 

24 

1.60 

Nhanh 

37 -8 

1 

142 

20 

1.20 


San khi nhiet do cua san pham dat 3 h- 8 °C, ngifcri ta tang nhiet do khong 
khi ien -I v 0°C. Tom lai, can tang toe do gia lanh nhung phai tranh lam dong 
bang san pham. 

Trong kho lanh co the co budng gia lanh rieng biet, nhung cung co the sir 
dung budng bao quark lanh de gia lanh, khi do so lirqng san pham dua vao 
phai phii hop vdi nang suat lanh cua buong. Cac san pham nong phai bo tri 
canh cac dan lanh de rut ngan thbfi gian gia lanh. San phfim khi gia lanh xong 
phai thu don va s<lp xep vao vi tri hap ly trong buong de tiep tuc gia lanh dm 
tiep theo. 

III. PHAN LOAI KHO LANH, BUONG LANH 

1. Phan loai kho lanh 

Theo chiic nang sir dung co the phan loai kho lanh theo cac loai sau: 

1.1. Kho lanh che bien 

Con goi la xi nghiep che bien lanh la mot bo phAn ciui cac ca sa che bien 
thirc pham nhu thil, ca, sua, rau qua... Cac san pham la thirc pham lanh, lanh 
dong, do hop... dc chuyen den cac kho larrh phan phoi, kho lanh trung 
chuyen hoac kho lanh thirang nghiep. Dac diem la nang su£t lanh cua cac 
thiet bi ldn. Chung la m^t xich dau tien ciia day chuy4n lanh. 
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1.2. Kho lanh phan phoi 

Thudng dung cho cac tinh, thanh pho va trung tam cong nghiep d£ brio 
quan cac san pham (hue pham trong mot miia thu hoach, phan phdi dieu hoa 
trong ca nam. 

Phan ldn cac san pham duqc gia lanh hoac ket dong b xi nghiep che bien 
noi khac dua den day de bao quan. Mot phan nho co the duqc gia lanh va ket 
dong tai kho lanh ttr 3 den 6 thang. Dung tich cua kho rat ldn, tori 10.000 den 
15.000 tan, dac bidt co the tori 35.000 tan. 

Kho lanh chuyen dung de bao quan mot loai mat hang va van nang de’ bao 
quan nhidu loai mat hang nhu thit, sua, ca, rau qua... 

Neu kho lanh co cac phan xucrng kern, nude da, phan xudng che bien dong 
goi, gia lanh va ket dong thi goi la xi nghiep lien hqp lanh. 

1.3. Kho lanh trung chuyen 

Thudng dat b cac hai cang, nhung diem nut dudrng sit, dudng bo... dung de 
bao quan ngdn han nhung san pham tai nhung noi trung chuyen. Kho lanh (rung 
chuyen co the ket hqp lam mot vdi kho lanh phitn phoi va kho lanh thuemg nghiep. 

1.4. Kho lanh thifumg nghiep 

Dung d 6 bao quan ng5n han thuc ph^m sdp dua ra thi trudng tieu thu. 
Nguon hang chu yeu cua kho lanh nay la tit kho lanh phan phd'i. Kho lanh 
thuong nghiep duqc chia lam hai loai theo dung tich: Kho lanh ldn co dung 
tich tit 10 den 15 tan dung cho cac trung tam edng nghiep, thi xa..., kho lanh 
nho co dung u'ch den 10 tan dung cho cac cira hang, qu£y hang thuong nghiep, 
khach san..., thdi han bao quan trong vong 20 ngay. Kieu nay bao gom ca cac 
loai tu lanh, tii kinh lanh thuong nghiep. 

1.5. Kho lanh van tai 

Thuc t£ la cac 6to lanh, tau hoa, tau thuy hoac may bay lanh dung de van 
tai cac san ph^m bao quan lanh. Cac khoang lanh co the chicm toan bq hoac 
mdt ph^n khoang hang cua phuong tien van tai. 

1.6. Kho lanh sinh hoat 

La cac loai tu lanh, tu ddng cac cd khac nhau sir dung trong gia dinh. 
Chung duqc coi la mit xfch cuoi cung cua day chuyen lanh, dimg de bao quan 
cac san pham lieu dung trong gia dinh hoac tap the, de lam da khdi, da thoi 
thuc pham..., dung tich tit 50 lit den mot vai met khdi. 


2. Phan loai buong lanh 

Kho lanh chuyen dung thi chi cd mot buong vdi mdt che do nhiSt dd duy 
nhat. Nhung mot kho lanh thudng gdm nhieu budng lanh vdi nhiJng che do 
nhiet do khac nhau de bao quan cac san pham khac nhau. Ngay trong tu lanh 
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gia d'mh cung thudng duqc chia lam ba ngan vdi ba che do bao quan: Lanh 
dong trong ngan dii, bao quan lanh 0 phiin giOa va bao quan mat (7"C -h 10 "C) 
d ngan dircri cung cho cac loai rau qua. Dudi day la mdt s6' dac U'nh va phSn 
loai ciia cac loai bluing lanh do: 

2.1. Budng bao quan lanh 0°C 

Buong bao quan lanh thudng co nhiet do khoang tir -1,5°C - 0"C vdi do 
am tuong doi lir 90 h- 95%. Cac san pham bao quan nhir thit. ca co the duqc 
xcp trong nhung bao bi khac nhau dat (ren gia trong budng lanh. Budng lanh 
duqc trang bi cac dan lanh khdng khi kidu gSn tudng, treo tren tran, doi liru 
khong khf tir nhien hoac cddng birc. 

2.2. Buong bao quan dong -18 Q C + -20°C 

Budng bao quan dong dung de bao quan cac san pham thit ca, rau qua da 
dirctc ket dong. Nhiet do thong thirdng la -18"C, khi co yeu cau dac biet nhiet do 
co the ha xud'ng -23"C. Budng thirong dung dan quat lam lanh khong khi cudng 
hire nhung cung co the dung dan tucmg hoac dan Iran doi lifu khong khi tu nhien. 

2.3. Buong bao quan da nang -12 tt C 

Buong thudng duqc thiet ke d nhiet do -12 (> C nhung khi can bao quan lanh 
co thd dua nhiet do len 0°C hoac dua xuong -18"C, khi cin bao quan dong tuy 
thco yeu cau cong nghe. Khi ciin co the dung budng da nang de: gia lanh san 
phiim. Buong thudng dung dan quat lam lanh khdng khi cudng hire nhung 
cQng co thd dung dan tudng hoac dan tran doi lint khdng khi tu nhien. 

2.4. Budng gia lanh 0°C 

Budng dung dc lam lanh (gia lanh) san phiim tir nhiet do moi trudng xuong 
den nhiet do bao quan lanh hoac de gia lanh sd bo cho nhung san pham lanh dong 
trong phuong phap ket dong hai pha. Tuy thco quy trinh cong nghe gia lanh, nhiet 
do budng co the ha xuong -5"C va nitng len vai do tren nhiet do dong bang ciia 
cac san phiim duqc gia lanh. Budng thudng duqc trang bi dan quat do'i luu cudng 
but d 6 tang toe do gia lanh cho san pham. 

2.5. Budng ket dong - 35°C 

Budng kSi dong dung de ket dong san pham nhu da giori thieu d phiin 1.3 
va bang 5. Ket dong mot pha nhiet dd san pham vao buong khoang 37"C, ket 
dong hai pha nhiet do san phaim vao buong la 4"C vi san phi’m da duqc gia 
lanh so bo. San pham ra co nhiet do tarn thit dat -8°C va nhiet do bd mat tuy 
theo be day co the dat tir — 18°C den -12"C. San pham dan dat duqc nhiet do 
bao quan trong budng bao quan dong. 

Ket dong mot pha co nhieu uu diem hon do do ngudi ta thudng thiet ke 
budng ket dong mot pha cho. kho lanh de dam bao chat luqng th|t, giam tieu 
hao do khd ngot san pham. 
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Budng ket dong mot pha co nhiet do khong khf dat -35 ( 'C, toe dd chuydn 
dong cua khong khf tir 1 den 2 m/s, co khi dat tefi 3 ddn 5 m/s. Thjt dat tren gia 
hoac treo tren xe day va duqc ket dong theo tung me. 

Ngoai budng ket dong, ngay nay ngudi fa con su dung nhieu thiet bi ket 
dong khac nhau co tdc do ket dong nhanh va cue nhanh de dam bao chit luqng 
cao nh&t cua cac mat hang xuat kh^u nhu tom va thuy san dong lanh, thit... 

Cac thiet bi ket dong thudng dung la may ket dong tiep xuc, may ket dong 
tang soi, may ket dong nhung chim trong Freon long... 

2.6. Buong chat tai va thao tai 0°C 

Buong chat tai va thao tai co nhidt do khong khi khoang 0°C, phuc vu cho 
budng ket dong va budng gia lanh. Trong budng chat tai, thit duoc treo vao cac 
moc treo cua xe ket ddng hoac duoc xep vao cac gia cua xe de chuain bi dua 
vao budng ket dong. Budng thao tai dimg de thao cac san pham da ket ddng 
chuydn qua cac budng bao quan ddng. 

Nhiet do khong khi budng chat tai va thao tai co the chtnh xuong -5 (I C de 
gia lanh so bo san pham khi can thiet. 

2.7. Budng bao quan da - 4°C 

Budng bao quan nude da co nhidt do khong khf khoang -4"C di kem be da 
khdi. Dung tfch budng tuy theo yeu cau tru da, thudng co thd du trO duqc tir 2 
den 5 ldn nang suat ngay ddm cua be da. 

Budng bao quan nude da thudng duqc trang bi dan lanh treo tran, doi luu 
khdng khf tu nhien. 

2.8. Budng che bien lanh 15°C 

Budng che bien lanh trong cac xf nghiep che bien thuc pham cd cong nhan 
lam viec lien tuc ben trong. Nhiet do tuy theo yeu cau cong nghe che bien 
nhung thudng tir 10°C den 18"C. 


IV. DUNG TICH VA TIEU CHUAN CHAT TAI CUA KHO LANH 


Dung tfch va tieu chuan chat tai cua kho lanh duqc xac dinh theo yeu cdu 
thuc te, khi chua co yeu cau cu the co the tfnh toan thiet ke theo cac thong so 
dinh hudng nhu phan dudi day se trinh bay. 

1. Xac djnh dung tlch cua kho lanh 

Dung tfch kho lanh la khdi luqng hang hoa co thS ddng thdi bao quan trong kho 
(thudng duqc tfnh bang tdn) bao gdm tdng cac dung tfch budng lanh trong kho. 

Vdi cac kho lanh phan phoi thjt co the lay dung tfch cho tirng loai budng ' 
theo cac sd lieu trong bang 6. 
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Kho lanh cua xt nghiep che bien thit la mot b 6 phan cua xi nghiep hoac 
cua lien hiep che bien thit. Dung tich cua kho va cua tCmg buong. vi du buong 
che bien lanh, buong gia lanh, buong bao quart cac loai... dugc ttnh theo day 
chuyen cong nghe va so ca s;in xuat. 

Bang 6. Dung tich dinh hi (ting cua ede buong theo dung tick kho lanh 


Dung tfch kho lanh 

(tan) 

Ty le dung tich, % dung tfch chung 

Cong suat buong 
ket dong (t/ngay 
dem hoac % 
dung tfch chung) 

Bubng 
bao quan 
dong 

Buong 
bao quan 
lanh 

Bubng 
van nang 

50 h- 600 

o 

r- 

- 1 - 

O 

ITi 

- 

25 -r 50 

Den 5*/^ 

1 000 4- 2000 

75 

- 

25 

Dc'n 1% 

3000 + 5000 

75 

- 

25 

Den 0.5% 

> 5000 

60 

20 

20 

Den 0.5% 


Nang suat gia lanh va ket dong phai dat it nhat 80% nang suat che bien 
mbi ca. Cac buong bao quan lanh co the' giu thit dir trtf hai ngay dem, cac 
bubng bao quan dong phai gifr dugc lugng thit cho 60 ca lam vice, 

Ngoai ra, trong kho lanh con phai bo trf cac buong chat tai (tiep nhan) va 
thao tai cho cac buong gia lanh va ket dong, buong van nang co che do nhiet 
do thay dbi theo yeu cau, buong phan phoi va neu cAn ca buong kiem nghiem 
san phAm. 

Kho lanh c6ng nghiep ca thirong khong phai la mot xi nghiep doc lap ma 


nam Irong to hgp cong nghiep ca co nai tiep nhan, xu ly va phan phoi cl 
Thuang 80% dung tfch kho lanh dung d6 bao quan dong. Dung tfch con lai la 
buong bao quan van nang. Kho lanh cong nghiep ca co dung tich den 20.000 
tan, binh thuong dung tfch cung tir 100 den 1000 tan. Su phan bo dung tich ciia 
kho den 1000 tan dugc giofi thieu tren bang 7. 

Bang 7. Phan bo dung tich cua kho lanh ca 


Dung tfch kho lanh ca 
(Tan) 

Cong suat 
bu6ng ket 
dong. 
(Tan/24h) 

Dung tfch 
du trQ. 
(TA'n) 

Cong suat 
be da. 
(Tan/24h) 

Dung tfch 
buong chura 
da. (Tan) 

100 

10 

20 

5 

30 

200 

20 

40 

15 

80 

300 

30 

50 

20 

100 

>750 

50 4- 75 

75 

- 

- 
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Cac kho lanh bao quan rau qua thtfcfng co cac buong sau: 

- Bu6ng bao quan rau qua 

- Buong che bien (lira chon, phan loai, dong goi, dong hop) 

- Buong tiep nhan va phan phoi san ph£m 

Dbi v6i cac kho lanh nho dirdfi 1000 tan co the sir dung mot bu6ng voi 
nhieu chlrc nang, vi du buong xu ly, phan phoi va tiep nhan cua kho lanh che 
bien rau qua co the la m6t buong duy nhat, Kho lanh phan phoi rau qua thi 
khong can buong nay. Cac buong gia lanh, thu gom cua cac kho lanh thu mua, 
sau mua vu co the dung lam ndi bao quan, phan loai trircrc khi ban. 

2. Tieu chuan chat tai cua kho lanh 

» 


Tieu chuan chat tai cua kho lanh la khoi lupng cua hang hoa dupe quy 
dinh de bao quan trong 1 don vj the tich cua kho lanh, don vi thuftng dung 
la t/m\ 

Ti6u chuan chat tai cua kho dupe dung de tinh toan dung ti'ch cua kho 
lanh, do khoi lupng d6'i vdi m6i loai hang hoa dupe bao quan trong mot don vi 
the ti'ch cua kho lanh la khong giong nhau, no phu thu6c vao chung loai hang, 
phuong phap bao quan, phuong phap dong goi bao bi, n£n kho lanh cung dung 
tich co th6 co the ti'ch khac nhau. 


Vi du. theo tieu chuflin chat tai ngucti ta quy djnh lm* buong lanh co the’ 
dupe chura 0,8t m3 dong trong hdp cactong, nhung chi dupe chua 0,28t thjt ciru 
do dp'ng. Qua vi du tr£n ta co the tha'y khi hai buong lanh co cung dung ti'ch 
bao quan la 0,8t thi the ti'ch cua bu6ng lanh bao quan m3 bitng lm\ neu bao 
quan thit ciru buong se phai co the ti'ch g3n 3m\ 

De co the ti'nh chuyen doi dung tich va th£ tfch cua kho lanh mot each 
nhanh chong, ngu3i ta su dung khai niem dung tich quy uoc (con goi la dinh 
muc chat tai) do la 0,35t thjt bo nua con va xe tu trong lm* buong lanh thi he 
so tinh loan the tich la 1. He so tinh toan the tich cua cac loai hang hoa khac 
dupe quy doi tuong duong, doi v3i m3 co tieu chutin chat tai la 0,8t/m :i thi he 
so tinh toan the tich chi la 0,44 va doi voi thit ciru co tieu chutiin chat tai la 
0,28t/m 7 nen he so tinh toan the tich len t3i 1,25 (the tich thuc bang 1,25 th£ 
tich quy u3c). 

Doi voi tu lanh gia dinh, thuong nghiep, cac buong lanh lap ghep thuong 
dung thei tich m 3 hoac lit de ky hieu. 

Tieu chuan chat tai va he s6' tinh toan the tich cua m6t so san pham ciing 
phuong phap bao quan va bao bi dupe cho trong bang 8. 


26 



Dti tfnh toan the ti'ch cua bu6ng cap d6ng co the dung tieu chuain chat tai 
theo mot met chieu dai gia treo la 0,25t/m. Neu dung xe diy co gia treo co the 
dung tieu chutin chat tai theo di£n rich m 2 . M6i m 2 co the sap xep duoc 0,6 den 
0,7 tan (tirang dirang 0,1 7t/m : '). • 

Bang 8. Tien clnian chat tai va he sotinh toan the tich 
ctta mot so'sdn pham bao quail lanh 


San pham bao quan 

Tieu chualn 
chat tai g.-T/m 1 

He so the 

tich a 

Thit bo dong lanh 1/4 con 

0,4 

0,88 

Thit bo dong lanh 1/2 con 

0,3 

1,17 

Thit bo ddng lanh 1/4 va 1/2 con 

0,35 

1 

Thit cCfu dong lanh 

0,28 

1.25 

Thit Idn dong lanh 

0,45 

0,78 

Gia c^m d6ng lanh trong horn g6 

0,38 


Ca d6ng lanh trong hom g6 hoac cactbng 


0,78 

Thit than, ca dong lanh trong hom cactong 

0.7 

0,5 

M6 trong hop cact6ng 

0,8 

0,44 

Trumg trong hop cactong 

0,27 

1,3 

Do hop trong hom g5 hoac cactbng 

0,6 - 0,65 

0,58 - 0,54 

Cam quit trong cac ngan g6 mong 

0,45 

0,78 

Khi sdp xep tr£n 

gia 


Mo trong hop cactong 

0,7 

0,5 

Trung trong hop cactdng 

0,26 

1,35 

Thjt hop trong cac ngan g6 

0,38 

0,92 

Gio trong cac ngan g6 


1,17 


0,44 

0,79 

Thit gia cim dong lanh trong ngan cactong 


0,92 

Nho va ca chua a khay 

0,3 

1,17 

Tao va le trong ngan g6 


— 

Cam quit trong hop mong 

0,32 

mrzm i 

Cam quit trong ngan g6, cactong 

0,3 

1,17 

Hanh tay kho 

0,3 

Him 

Ca rot 

0,32 

i 
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Ghi chit: Tieu chiian chat tdi 1a khoi htmg khong bi, nett san pliant khong 
co ban bi va Id khoi luang cd bi ne'u san phd'm co boo bi 

Tidu chuan chat tai doi vdi cac thiet bi lanh, t ho lanh thuang nghiep va 
tieu dung nhd hon rift nhieu so vdi tieu chu^in cM' tai cua cac kho lanh gidi 
thicu d tren, thudng chi dat tir 100 den 300 kg/m 2 dien tich kho lanh, tuy theo 
loai hang, each bao goi va sap xep hang tren gia. 


V. XAC DINH SO LlfONG VA RICH THlfCiC CAC BUONG LANH 


Dung tich kho lanh la dai luang co ban can bid't d£ xac dinh so luang va 
kich thirdc cac buong lanh. Ta da bie't dung tich cua kho lanh la khoi luang 
hang hoa ldn nhat cd the ddng thdi bao quan trong kho. dan vi la tan. Ngoai ra. 
so luang va kich thude cac buong lanh phu thude vao loai hang dude bao quan 
trong kho, dac diem kho lanh (nhu kho lanh de phan pho'i. trung chuycn, che 
bien hoac thudng nghidp.. 

1. Xac dinh dung tich cua kho lanh 

E = V.g r (1) 

V - The tich kho lanh (m 1 ) 

- Djnh mdc chat tai the tich (l/m 1 ) 

Tir dung tich kho lanh da cho cung cd the tinh the' tich kho lanh mot each 
d<5 dang tir bieu thlife 1. Djnh mire chat tai g v tra theo bang 8. 

2. Xac djnh dien tich chat tai cua buong lanh 

V 

F=- ( 2 ) 

h 

F - Dien tich chat tai hoac dien tich hang chiem true liep (m 2 ) 

li - Chieu cao chat tai (m) 

Chidu cao chat tai la chieu cao 16 hang chat trong kho, chieu cao nay phu 
thuoc vao bao bi dung hang, phuang tien boc xep. Chidu cao h cd thd tinh 
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bQng chieu cat) buong lanh trir di phan l^p dat dan lanh treo tran va khoang 
khong gian cfin thiet de chat hang va da hang. Kho lanh mot tang co chidu cao 
6 m thi chidu cao chat tai co thd tdi 5m. 

3. Xac djnh tai trong cua hen va cua tran 

Duac tinh toan theo dinh mure chat tai va chidu cao chat tai cua nen vdi gia 
treo hoac moc treo vao tran. 

( 3 ) 

g r . - Dinh mire chat tai theo dicn tich, (t/m') 

4. Xac djnh dien tich lanh can xay difng 

F 


r,= 


ft,- 


(4) 


F, - Dien tich lanh can xay dung, (nr) 

P F - He so sir dung dien tich cac buong chua, tinh ca dirdng di va cac dien 
tich lap dat thiet bi nhu dan bay hoi. quat, ft F phu thuoc dien tich bu6ng dirge 
tinh theo bang 9. 

Bang 9. He so su clung dien tich theo buong 


Dien tich buong lanh, m 2 

Pf 

Den 20 

0,50 * 0,60 

Tir 20 den 100 

0,70 r 0,75 

Tir 100 den 400 

0,75 - 0,80 

Hon 400 

0,80 0,85 


Qua bang ta co the thay buong cang rong, he so sir dung dien tich cang Ion 
vi co the bo tri hop ly hon cac loi di, cac 16 hang va cac thiet bi. 

5. Xac djnh so lirdng buong lanh can xay dimg 

Z = j (5) 

f - Dien tich buong lanh quy chuan da chon qua cac hang cot kho. (nr). 

Dicn tich buong lanh quy chuan tinh theo hang cdt quy chuan each nhau 6 
m non/co so la 36 nr. Cac dien tich quy chuan chi khac nhau la boi so ciia 
36. Trong khi tinh toan, dien tich ban dfiu co th6 ldn hon tir 10% den 15% khi 
chon Z la so nguyen. 
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6. Xac dinh dien tich lanh phu trd 

Dien tfch lanh phu trp bao gom hanh lang, buong thao va chat tai, buong 
kiem nghicm san pham, bu6ng chura phe pham va ke ca buong ket dong cua 
kho lanh phan phoi. 


7. Xac djnh so buong lanh tht/c te 

Sau khi thiet ke, neu so lugng buong lanh khac vai tinh toan do sir dung 
dien tich quy chuan/can phai tinh lai dung tfch quy udc thuc cua kho: 

( 6 ) 


E, = E 2 ^ 
Z 


Z/ - So luong buong lanh thuc te dupe xay dung. 

Vi du ! 

Xac dinh dien tfch cua bu6ng lanh de bao quan dai ngay thit than dang 
banh 0,5 kg. Dien tich buong phu thubc vao phucrng phap xep hang. 

Buong dupe bo tri trong kho lanh mot tang, chieu cao kho den xa ngang la 
6m, mang ludi cot 6 x 12 = 72 m 2 . 

Dung tfch buPng 250 tan san ph^m ca bi. 

PliU&iig an 1: 

Thit than dupe dung trong cac ngan g6 kich thuctc 440 x 310 x 250 mm. 
M6i ch6ng xep cao 8 ngan, chieu cao x6'p hang la 2 m. 

Ti6u chu^n chat tai la 0,425 t/m 2 (bang 8). 

1. The- tfch budng: 

250 


V = 


= 590 m\ 


0,425 

2. Dien tfch chat tai: 
590 


F = 


= 295 m 2 . 


3. Tai trong tren 1 m 2 dien tfch nen buPng: 
0,425.2 = 0,85 t/m 3 4 5 (nho hon muc cho phep) 

4. Dien tfch lanh can thiet: 

295 


F,= 


0,7 


= 421 m 2 . 


5. SP' lupng buong lanh: 

Z = = 5,85. 

72 
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6. Co the chon Z = 6, cd kho lanh se bang 18mx24m. Rich thudc cuoi 
cung cua kho lanh se phu thuoc vao vide chon cac budng phu tro. 

7. Dung rich thuc te cua budng lanh se la: 


E, = 250.— = 256 t. 

5,85 

Plnrang an 2: 

Thit than ducrc dong vao trong cac ngan, cur 25 ngan xep thanh mot thiing. 
Mdi chong hang gom 4 thiing vdi chieu cao tdng cong 3,45 m. 

Tieu chu^n chat tai la 0,425 t/m 5 . 

He so' sir dung dien ti'ch p F = 0,7 

1. Thl ti'ch budng: 


V-^_ 

0,416 


= 601 m\ 


2. Dien tich chat tai: 


601 

3,45 


174 m 2 . 


3. Tai trong tren 1 m 2 dien ti'ch ndn buong: 
0,416.3,45 = 1,44 t/m 1 (nho hon mure cho phep) 

4. Dien ti'ch lanh can thiet: 


F, = — = 249 m 2 . 
0,7 


5. So' lirong buong lanh (mdi buong 72 m 2 ): 

Z = — = 5,85. 

72 


6. Co the chon Z = 6, cS kho lanh se bang 12 m x 24 m. 

7. Dung tich thuc te cua buong lanh se la: 

E, = 250.— = 289 i. 

3,46 

Co the ti'nh dien tich lanh phai xay dung thuc te true tid'p tir bieu thirc: 


g v .h.p F 

Dung tich cua cac buong lanh trang bi gia treo xac dinh theo dinh mure 
chat tai g, = 0,25 t/m theo chieu dai 1 ciia gia. 

Dien ti'ch budng gia lanh va budng ket dong thit co the ti'nh theo bieu thirc: 
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p MT t 

F, =- .k 

Sr 24 

M - Cong suat cac buong gia lanh va buong ket ddng, t/24h. 

T - Thbi gian hoan thanh mot me san phtiim bao gom thofi gian xtr ly lanh, 
chat tai, thao tai, pha bang cho dan lanh, h. 

gi - Tien chuan chat tai tren 1 m chidu dai gia treo, t/m. 

k - He so ti'nh chuyen tir tieu chuan chat tai tren 1 m chieu dai ra 1 m 2 dien 
ti'ch can xay dung: k = 1,2. 

Dien ti'ch buong bao quan lanh thit treo trdn gia xac dinh theo bi£u thurc: 
rr E b- E 

h = —.k = — 

Si Sv 

He so tinh chuyen tai treo theo met dai sang dien ti'ch m 2 ciia bu6ng lanh, 
xac dinh theo tieu chuan cir mot buong quy chuain 72 m 2 , trung binh bo tri 
dtrctc 60 m gia treo. 

Trong qua trinh ti'nh toan co the phai thay d6i ki'ch thirdc cua buong ket 
dong va gia lanh ngoai y muon. 

Vi dit 2 

Xac dinh dien ti'ch xay dung cua buong ket dong thit nang suat 15 t/24h. 

Dien ti'ch lanh c<in thiet: 

1536 


F,= 


.12 = 108 m . 


0,25.24 

So luong buong lanh quy chuan: 
108 


n = 


72 


= 1,5. 


Co the chon mot bu6ng bang 1,5 buong quy chuain (hoac 36 m 2 x 3 = 108 
m 2 ) co chieu rong 6 m va chieu dai 18 m. Thoi gian hoan thanh mot me la 36 h 
6 di£u kien nhiet do khong khi -30 ( ’C, d6'i liru khong khi cuong bdc. Ne'u thcfi 
gian giam xuong con 24 h nhd ha nhiet do khong khi va tang to'c do gio, dien 
ti'ch buong giam con 72 m 2 . 

Dien ti'ch noi tid'p nhan va ph&n loai san pham co the ti'nh theo bieu thuc: 


M, 

0,35 


„ 0,5 M, 

r, =- . 

0,35 

- Luong hang nhap trong mot ngay 

- Tieu chuain chit tai tren 1 m 2 dien ti'ch. t/m 2 . 
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VI. QUY HOACH MAT BANG KHO LANH 


1. Yeu cau chung doi vdi quy hoach mat bang kho lanh 

Quy hoach mat bing kho lanh la bo In nhung noli san xuat, xu ly lanh, bao 
quan va nhung nai phu trg phu hap vdi day chuydn cong nghe. De dat dugc 
muc dich do can tnan thu cac yeu ciu sau: 

- Phai bo tri cac buong lanh phu hap day chuyen cong nghe. San phim di 
theo day chuyen khong gap nhau, khong dan cheo nhau. Cac cira ra vao cua 
budng chua phai quay ra hanh lang. Cung co the khong can hanh lang nhung 
san phim thco day chuyen khong di ngugc. 

- Quy hoach phai dat chi phi dau tu nho nhat. Can sir dung rong rai cac cau 
kicn tieu chuan, giam den mure th£p nhat cac didn tich phu nhirng phai dam 
bao tien nghi, giam cong suit thiet hi den mire thap nhat. 

- Quy hoach mat bing can phai dam bao sir van hanh tien lgi va re tien. 

+ Quy hoach phai dam bao loi di va duang van chuyen, thuan lgi cho viec 
boc xep thu cong hoac ca giefi da thiet ke. 

+ Chieu rong kho lanh nhidu tang khong qua 40 m. Chieu rong kho lanh 
mot tang phai phu hap vdfi khoang each virqrt 16n nhat 12 m, thuefng lav 12, 24, 
36, 48, 60, 72 m. 


+ Chieu dai cua kho lanh co dircing sit nen chon dd co the chura dugc 5 toa 
tau lanh boc xep dirge cung luc. Chidu rong san boc da duang sit 6 -r 7,5 m: 
san boc dd cho oto cung tuang tu. 

+ Trong mot vai truemg hgp, kho lanh co san boc dd noi lidn rong 3.5 m, 
nhung thong thudng cac kho lanh co hanh lang ndi ra ca hai phia, rong 6 m. 

+ Kho lanh the lich tdi 600 t khong bo tri duerng sit, chi co mot san hoc da 
oto doc theo chieu dai kho, dam bao moi phuang ihufc boc da thuan lgi. 

+ Dd giam ton thit nhiet qua ket cau bao che, cac buong lanh co cung 
nhiet do dugc nhom lai lung khoi. 

- Mat bang kho lanh phai phu hgp vai he thong lanh da chon. Dieu nay due 
biet quan trong doi vcri kho lanh mot tang vi khong phai luon luon dam bao 
dua dugc moi chat lanh tu cac thiet bi lanh ve, do do phai chuyen sang sa do 
lan han vai viec cap long tif dudi len. 

- Mat bing kho lanh phai dam bao an loan trong phong chong ebay no. 

- Khi quy hoach cung can phai tinh den kha nang md rong kho lanh. Phai 
dd lai mot mat miit tuang de co the md rong kho lanh. 
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2. Mot so mat bang kho lanh co cac chtrc nang khac nhau 

Kho lanh phan phoi 2000t co mat bing nhir tren hinh 3. Kho lanh dung de 
bao quan dai han cac mat hang nhir thit ca, dau rr.5, trurng, phomat... va cac 
mat hang d£ hu hong khac. 

Kho lanh ti£p nhan hang qua dirang sit va phan phdi cho cac kho lanh 
thtrong nghicp qua du6ng oto. 

Cau true the tfch cua kho: 

- Cac buong bao quan hang lanh dong 70% (1370t) 

- Cac buong bao quan van nang 15% (300t) 

- Cac budng bao quan lanh 15% (300t) 

- Buong ket dong 7,5 t/24h 

- Buong chat tai va thao tai cua buong ket dong 

- Buong hang phe pham 

- Buong ti£p nhftn 



Hinh 3. Mat hang klio lanli 2000t va subotri ede thiet hi chinh 

Cac buong: I-Ket dong; II-Chat tai va thao tai; Ill-Van nang; 
IV-Btio quan lanh; V-Hang phe pham; Vl-Tiep nhfln; VIl-Bao quan dong; 
VIII-Hicn oto; IX-Hien tau hoa.l-May nen; 2-Dan trin; 3-Dan tudng; 
4,5-Dan lanh khong kht treo tran; 6-Dan lanh khong khi 
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Ngoai ra con co cac buong may. tram bicn ap, kho vat tu, tram nhiet. 
buong quan ao, khu hanh chinh. 

Cong viec sdp xep bd'c do trong kho duoc co gidfi hoa bring cac phirong 
tien nang ha nhu xe rua, xe dien tit hanh, bao bi la cac thung va congtenno, do 
do kho lanh co cac hanh lang noi giura dircrng tau hoa va hien oto. Tat ca cac 
buong deu thong ra hanh lang. 

He thong lanh dung Amoniac sir dung bom tufin hoan moi chat cap long 
cho cac dan lanh true tiep treo tr6n tran hoac dat canh tuong. doi liru khong khi 
tu nhien hoac cuong bufe. 

Doi vdi cac kho lanh nho khong bo tri cac hanh lang xuyen suot trong kho 
vi khong co s^in tau hoa. Hinh 4 bicu di^n mat bring kho lanh 125t chi co mot 
san oto boc do hang. 



Hinh 4. Mai bang kho lanh I25t 


1. To may non hinh ngirng; 2. Bom nude; 3. Thiet bi phan phoi; 
4. Binh chura thu hoi; 5. Binh chura cao ap; 6. Quat gio; 

7. Man khong khi; 8,9. Cac dan lanh 
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Quy hoach kho lanh xl nghiep ca dung ti'ch 750t gidfi thieu tren hinh 5. 

Dac diem cua kho lanh nay la khong co hanh lang. Vice bo tri nhung ncfi 
san xuat nhu vay dam bao day chuy^n cong nghd lien tuc tir noi nhftn san 
pham den noi phan phoi san phaim mot each hop ly, don gian, dam bao he so 
sir dung dien tich la rSit lbn. 

Trong cac kho lanh mot tang hoac 16n hon co the bo tri hai hoac ba hanh 
lang noi hien oto va dudng tau hoa de dam bao viec sSp xep boc do duoc 
thuan tien hon. Tuy nhien khi thiet ke can quan tarn den cac iru nhuoc did’m 
cua chung. 

May lanh co the la loai may dung Amoniac he ac Frdon lam lanh true tiep 


bang mdi chat lanh hay gian tiep qua nude muoi. Neu lam lanh gian tiep co the 


sir dung may lanh dong bo san xuat nude muoi lanh, rat thuan tidn cho viec 


van hanh bao dudng thiet bi. 



Hlnh 5. Mai bang kho lanli cong nghiep ca 750t 

I. Buong tidp nhan; II. Buong ket dong; III. Buong bao quan dong; 

IV. Buong phan phoi; V. Hien oto; VI. Buong may nen; VII. Nhom binh 
ngung, binh chua; VIII. Bang dieu khien; IX. Bang phan phoi; X. Budng 
phuc vu sinh hoat va ddi song; 1. May nen; 2. Binh ngung; 3. Binh chura cao 
ap; 4. Binh trung gian; 5. Binh chda tuan hoan; 6. Binh tach long; 7. Bom 
Amoniac; 8. Tram tiet liru; 9. May lam nude da; 10. Thiet bi ket dong 
nhanh; 11, 12. Cac dan lanh; 13. Man khdng khi 
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Hinh 6 mo ta mat bang kho lanh btio quan rau qua va ruqu vang 700t. 



Hi nil 6. Mat bring kho lanli ran qua va ri(tfu vang 700t 

1. Cac buong lanh; 2. Bu6ng phan phoi; 3. Hien oto; 
4. Bang dieu khiein; 5. Buong may; 6. Khu sinh hoat. 


Cac kho lanh cr nha may lien hop thit la mot bo phan cua to hop cong 
nghiep. do do khi quy hoach can dam bao moi lien he true tiep cua kho lanh 
vdi cac san pham khac cua lien hop. Cac kho lanh nay co loi vao tu khu giet 
m6. Thjt sau khi gid't mo duqc dua vao buong tiep nhan kiem tra roi vao bu6ng 
chat tai cua buong gia lanh ket dong. Sau khi duqc xir ly lanh (gia lanh hoac 
ket dong) thit duqc dd ra va dua vao budng bao quan hoac true tiep dua den 
noi cap phat sir dung hoac nhu nguyen lieu hoac den noi che bien thanh thuc 
an che bien sAn. 

Hinh 7 m6 ta mat bang kho lanh 1200t co cung chtrc nang. Day la kho 
lanh mot tang, khong co buong may ri£ng biet. M6i buong duqc trang bj mot 
may lanh doc lap XM<t> - 16 (May lanh Freon nang suat lanh 16.000 keal/h). 
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Hinh 7. Mat bang kho lanh rail qua va ritau vang 1200t 

1-4. Buong bao quan hoa qua; 5-8. Budng bao quan rucru vang; 

9. Buong phan phoi; 10. Cac buong phu, sinh hoat va hanh chinh; 

11. Hanh lang; 12. Hien tau hoa; 13. Hi£n ot6; 14. May lanh XMO - 1; 

15. Mai hien thitp; 16. Bang kiem tra 

Dan lanh ducrc bo tri trong budng lanh con td may nen binh ngimg dat 6 
ngoai canh tirbng kho lanh, dudi mai hien thap 15, vach ngan bang ludi thep. 
Mang cot cua kho la 16m x 18m. 

Tat ca cac budng lanh deu co loi thong ra hanh lang 11. Hanh lang nay 
ducrc noi thong vdi hien ducrng sat 12 va hien 6to 13. Nen va hien kho lanh 
ducrc dat cao 0,2 m so vdi mat ducrng ray va hien 6t6, vi rau qua va rucru vang 
duoc dong trong cac thung hoac congtenncr tieu chudn co the boc dd, sap xep 
ccr khi hoan toan bang xe nang chuyen, khdng c^n phai nang chieu cao hien 
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bing san xc. Kho lanh 1200t trong hinh 7 co nhugc diem la hien tail hoa va oto 
qua ngiin, han che toe do boo do hoac phan phoi hang. 

VII. YEU CAU DOI VOt BUONG MAY VA MAT BANG KHO LANH 
THUONG NGHIEI* 

1. Yeu cau doi vdi buong may va thiet bj 

Bo tri may va thiet bi hop ly trong phong may la rat quan trong nham 
muc dfch: 

- Van hanh may thuan tien. 

- Riit ngiin chieu dai cac dirdng ong. 

- Su dung the tfch bu6ng may hieu qua nhat, bu6ng may gon nhat. 

- Dam bao an toan phong chay, chua chay, phong no va ve sinh cong nghiep. 

- Dam bao thuan lien cho bao duong, sira chiJa thay the may va thiet bi. 

Buong may va thiet bi ihirong dirge bo tn sat tuong kho lanh de dirdng ong 

noi gifra may. thiet bi va dan lanh la ngiin nhat. dien tich ehiem khoang 5 den 
10% t6ng dien tich kho lanh. 

Buong may va thiet bi co the nftm chung trong khoi nhit ciia kho lanh hoac 
tach rdi. Doi vdi he thong ldn co the co buong may rieng va bu6ng thiet bi 
rieng. Doi vdi cac kho lanh nhieu tang buOng may co the 6 tfing tret con buong 
thiet bi co the- d tang ham. Kho lanh mot tang khong n£n co tang ham. Neu 
kho lanh co may lanh doc lap phuc vu buong thi co the khong ciin co buOng 
may va thiet bj. 

Trong buong may thuong bo’ Irt: Cac may nen, cac td may nen binh ngimg, 
tram tiet liru, dung cu do kifcm, co the them binh trung gian. binh tach dim... 
Chieu rong cua loi di trong phong may khong nho hem 1,5 m, giua cac may va 
thiet bi tdi 2.5 m de' dti dam bao di lai, thao lfip sira chua d6 dang. Khoang 
each giua cac may va thiet bj neu khdng phai la loi di van hanh chfnh phai Ion 
hon 1 m, giua thiet bj va tuong khong nho hon 0,8 m. Cac thiet bi co th6 dat 
sat tudng neu phia do ciia thiet bi hoan toan khdng can van hanh bao dirdng. 
Tram tiet luu vii bang dieu khicn vdi cac dung cu do kiem va bao hidu phiii 
dirge bd tri de dd quan sat tit bat ky vi tri nao trong buong may. khoang each 
tram tiet liru den may ft nhat 1,5 m. 
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Mnh 8. Kho lanli vai can true hao die nlie (Kho Ignli lap gliep) 

I. Phia md rong; II. Phia bi chan bdi cac xf nghiep thuc phaim, sua 
hoac hang hoa; 1. Cac buong bao quan; 2. Bu6ng ket dong; 3. Cac 
hien 6t6 va tau hoa; 4. Hanh lang noi thong; 5. Cau thang; 6-7. Cac 
buong hanh chfnh. sinh hoat va buong phu; 6. Vanh dai khuon thep; 
9. Ram thep; 10. Cac tarn kim loai dinh hinh; 11. Tam each nhiet 
Polyurethan; 12. Tam luoi bao ve;13. Bitum chong tham 


Vc an toan phong chong chay no, bu6ng may va thiet bi it nhS't phai co hai 
cua bo tri doi dien cr khoang each xa nhat trong bu6ng may, it nha't co mdt cira 
thong ra ngoai trefi, cac canh cira md ra ngoai. Chi£u cao bu6ng may Amoniac 
it nhat dat 4,2 m. Fredn dat 3,5 m (khi nang sua't lanh khoang 100 kW) va 2,6 
m d6'i vdi cac thie't bi nho hem. Bu6ng may phai co quat th6ng gio thoi ra 
ngoai, he so thay d6i kh6ng khi tir 3 den 4 l£in trong m6t gi6. 

Trong bu6ng b6' tri thiet bi nhir binh ngung, binh bay hoi, cac binh chira, 
binh qua lanh, binh chura diiu, bom nudtc, bom moi chat..., chieu cao buong 
thiet bj khong nho hon'3,6 m. Khi bo tri binh bay hoi va binh ngung tu ong vo 
nim ngang edn phai chu y den khong gian cho cong tac bao duong dinh ky. 
Binh ngung 6ng chum thdng dung, dan ngung tudi co th6 dat ngoai trdi. Binh 
chua cao ap tach ddu, chda dau co th^ dat ngoai hien co mai che. Mot so thiet 
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bj co the dat chong len nhau nlnr: Binh ngung. binh tach khf khong ngung dat 
tren binh chura cao ap... 

Cac dng dfm giura cac thiet bj co the bo tri tren cao hoac dirdti san. Bo tri 
dng din tren cao co nhuqc didm la gay trd ngai cho viec thao lap boc dd cac 
thiet bj khi sir dung cac thic't bj ning ha, cht'nh vi vay nen bo tri sat tudng va 
d chd co dii anh sang de bao dudng thudng xuyen. Cac ong dan dat tren cao 
can dat nghi£ng 0,2% nguqc hudng dong chay cua hoi day va ft nhA't 0,3% 
nguqc hudng dong chay cua hoi hut de dam bao dan va long khong chay vao 
may nen. Dirdng ong cung co the bo tri trong kenh ducti san. Cac kenh co 
chieu cao khong nho hon 1,9 m va diroc trang bj quat gio thay doi khong khf 
ft nhat ba lan trong mot gict. Khi bo tri dudng ong phfa dudi, dudng ong hut 
va daly cua mdi may nen phai bo tri van xa de xa moi chat long vi binh chifa 
thu hoi. 

Cac huong khac nhu budng hanh chfnh, dien tfch phu, phong thay quan ao, 
budng sinh hoat thudng duqc bo trf gSn phong may va thiet bj. 

2. Yeu cau doi vdi mat bang kho lanh thi/dng nghiep 

Cac kho lanh thuong nghiep va cua cac nha an tap the hoac cong cong la 
cac kho lanh dung tfch nho cd tir mdt den nam budng. Kho thudng duqc bo trf 
trong cac budng da xay dung sjn. De han che tdn that tir ngoai vao, cac budng 
lanh thudng duqc bo tri thanh mot khdi, cd budng dem chung dd md cua vao 
tat ca cac budng tren neu cau true xay dung cho phep. 

Cac budng lanh nen bo trf vao cac budng thoang, khong im udt, khong 
gdn cac nguon nhidt, khong gan cac noi mat ve sinh, cac noi chura hoa chat... 

Dien tfch budng lanh nho nhS't khong dudi 5 m 2 , rong 2 m va cao 2,4 m. 
Ty le gi5a chieu dai vii chieu rong khong duqc vuqt qua 1: 2,5 chieu rong, 
hanh lang dem khong nho han 1,4 m. Trong cac budng dien tfch nho hdn 20 
m 2 khong duqc phep cd cot gay kho khan cho viec sir dung. 

Cac budng lanh thuong nghiep thudng duqc trang bj may lanh Freon 
cd the lam viec tu dong (tu dong dieu chinh nhiet do trong budng. tu dong 
pha bang theo chudng trinh (role thdi gian), tu dong dong ngru va tu dong 
bao ve). 

Hinh 9 gidi thieu mot sd phuong an mat bSng cac kho lanh nho dung cho 
cac xt nghiep thuong nghiep va nha an tap the. 
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Ilinli 9. Mot se> plntong an mat being klio lanli tInterng nghiep 

1. Buong may; 2. Buong lanh; 3,4. Bu6ng dem; 

5. Buong kc khong lam lanh; 7. May lanh; 8. Cac dan lanh 


May lanh thudng dung dan lanh khong khf b.'mg moi chat lanh nhung 
cung co the gian tiep thong qua nude muoi. Thiet bj ngung tu co the lam 
mat biing nude hoac khong khf. Buong may nen bo tri d phia sau hoac ben 
canh buong lanh. Trudng hop nay chi can co mai va ludi che xung quanh. 
Neu phai dat phfa trude canh buong dem thi phai co tudng kin. tranh hoi 
nong cua dan ngung khong khf co anh hudng tdi buong lanh qua cua ra 
vao. Khong khf nong can phai duoc thai ra ngoai, khong bi quan lai trong 
buong may. 

Trong nhidu nha an cong cong va cac co so thuong nghiep, ngudi ta con su 
dung cac buong lanh nho hon kieu liip ghep, di dong duoc va thao do duoc. 
Cac loai buong lanh thuong nghiep nho nha't co the ke den cac loai til lanh, tu 
kfnh lanh, quay lanh thuong nghiep. 
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Chtfdng 2 


TINH TOAN CACH NHlfiT 

VA TINH NHl£T KHO LANH 

» » 

Muc tieu 

• 

Ti'nh loan duoc phu tai nhiet cua kho lanh co cong sual yeu cau. 

Chon duoc loai vat lieu each nhiet phit hop va ti'nh chi'nh xac chieu day cua 
lctp vat lieu each nhiet do. 

Tra cuu nhanh, chi'nh xac cac so lieu trong cac bang, do thi da duoc giofi 
thieu trong chirong, sir dung cac cong thuc tinh toan khong nham lSn ve don vi. 

Noi dung tom tat 

- Lira chon chung loai vat lieu each nhiet, xac dinh chieu day each nhiet va 
ti'nh kic’m tra dong strong tren be mat kc't cau bao che. 

- Ti'nh toan cac ngu6n nhiet tac dong vao kho lanh. 

- Xac dinh tai nhiet cho thiet bi va may nen dua tren tong hop cac kfit qua 
ti'nh toan duoc o phan truce. 

I. XAC DINH CHIEU DAY CACH NHIET VA TINH KIEM TRA 
DONG SI/ONG 

1. Cac vat lieu each nhiet, each am thifdng dung cho kho lanh 

1.1. Vat lieu each nhiet 

* Nhiem vu: Vat lieu each nhiet co nhifim vu han che dong nhiet t6n that 
tir moi trirong ben ngoai co nhifit do cao vao bu6ng lanh co nhiet do thap qua 
ket cau bao che. 

* Yen cuu ciia vat lieu each nhiet: 

- He s6' dtin nhiet X nho (X -> 0). 
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- Khoi luqng • vug nho. 

- Do tham hui nude p nho (|i—> 0). 

- Do bdn co hoc va do deo cao. 

Ben b nhiet do thap va khong an mon cac vat lieu x&y dung tiep xuc vdi no. 

Khong chay hoac khong dd chay. 

Khong bat miii va khong co miii la. 

Khong gay nim moc, phat sinh vi khuan, khong bi chuot, sau bo due pha. 

Khong doc hai vdi co th£ con ngubi. 

Khong doc hai vdi cac san pham bao quan. lam bien chat va giim chat 
luqng san phim. 

Van chuye’n, lap rap, gia cong, sua chfra d6 dang. 

Re tidn. dd kiem, khong cin co su bao dirong dac biet. 

Trong thuc te kho co vat lieu each nhidt nao dap irng day du cac yeu cau 
tren, nen khi chon vat lieu each nhiet cho mot cong trinh cin cin nh&c nhung 
tru diem va nhiroc diem cu the cua no de quyet djnh. 

Trong cac yeu cau neu tren chi tieu quan trong nhat de danh gia vat 
lieu each nhiet la hd s6' din nhidt X, gia trj cua no phu thuoc vao nhung 
yeu to sau: 

+ Khoi luqng rieng: Khoi luqng rieng cua vat lieu each nhiet la khoi 
luqng cua 1 m' vat lieu tinh ca phin r6ng chiia k.ii. Khoi luong rieng cang 
nho thd tich phan rdng chba khi cang ldn va he so din nhiet X cang nho, 
nhung khoi luong rieng nho cung co nghia la vat lieu sc co do ben co hoc 
thap. De dam bao do ben ngubi ta khong thd giam khoi luqng ridng xuong 
qua thap. 

+ Kich thude cac 16 r6ng trong vat lieu each nhiet: Kich thude cac 16 r6ng 
nho dong nhiet doi hru trong 16 giam, he so din nhiet X giam. 

+ Nhiet do: Thong thubng nhiet do giam thi he so din nhidt X giam. 

+ Ap suit cua chat khi trong 16 cang nho thi hd s6' din nhiet X cang nho. 

+ Do am: La yd'n to rat quan trong, do am cua vat lieu each nhiet tang se 
lam giam kha nang each nhiet do nude trong vit lieu each nhiet dan nhiet 
tuong doi tot lam cho he so din nhiet X tang. Cach nhiet budng lanh bao gid 
cung phai di doi vdi each am. 

* Vat lieu each nhiet tlnf&ng clung: Polystirol (Styropo), Polyurethane. 
Polyvinylclorit, nhua phenol, nhua phormadehit, bong thuy tinh, bdng khoang... 
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1.2. Vat lieu each am 

* Nguyen nhein gay dong am trong vat lieu each nhiet: Do nhiet do mdi 
truong ben ngoai va trong kho lanh chdnh lech, nen ap suA't cua hoi nude d mdi 
truong ben ngoai luon Ion hern ap sua't hoi nude trong buong lanh, dan den 
luon co mot dong Am di tCr ngoai vao bu6ng lanh, khi gap nhiet do tha'p trong 
budng lanh, aim ngimg dong lai trong ket cau each nhiet lam giam kha nang 
each nhiet, gay nam moc va thoi rua cho vAt lieu each nhiet. 

* Nguyen lac ho tri hyp each dm: De each aim dat hieu qua cao nhat, ngudi 
ta phai bo tri lerp each Am o vj tri hop ly de no phat huy duoc tac dung, 

Neu tinh tir phia nong vao phia lanh thi vj tri ldp each nhiet d trong va lop 
each aim ben ngoai. 

Ldp each aim khong cAn qua day, chi can vai mm. nhung phai lien tuc, 
khong nut, dirt quang tao thanh cac cau tham aim. 

Khong bo' tri lop each am nAm trong ldp each nhiet de aim trong ldp each 
nhiet (neu co) co the’ thoat vao buong lanh duoc dd dang. Trudng hop khong 
the vi du nhu dubng dng co vach la vat lieu each am hoan loan thi viec boc 
chong am doi hoi phai that nghiem ngat. 

* Veil lieu each dm thuc'fng dung: Bitum, giAy dAu, nilong, mang nhua. 
mang nhom, vai thuy tinh co son quel, ton... 

2. Xac djnh chieu day each nhiet 

2.1. Yen can doi vdi chieu day ldp vat lieu each nhiet 

- Vach ngoai cua ket ca'u bao che khong duoc dong suong. Vach ngoai 
dong suong khi nhiet do cua be mat vach nho hon nhiet do dong strong, nhiet 
do vach cang nho khi chidu day lcrp each nhiet nho vi vAy chieu day cua ldp 
vat lieu each nhiet phai du lbn. 

- Gia thanh mot don vj lanh la nho nha't. Gia thanh mot don vi lanh 
bao gdm nhieu yeu to, trong do co chi phi cho cong tac each nhiet, gia 
thanh vat lieu each nhiet kha cao, thudng chiem tdi 20 - 40% gia lhanh 
xay dung nen khong the thiet ke kho vdi chieu day ldp vAt lieu each nhiet 
qua Idn. 

2.2. Tinh toan chieu day each nhiet 

De tinh chidu day ldp vAt lieu each nhiet phai biet he so truydn nhiet k. He 
so k xac djnh tir hai yeu cau tren va co the duoc chon theo tieu chuim ciia Nga 
trong bang 10. 
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Bang 10. He so truyen nhiet k cua vach ngodi 
pint tlutpc vao nhiet do bttdng tank, Wlm 2 .K 




Vach bao ngoai 


Mai bang 


0.35 I 0.52 


0.26 0.29 0.33 0.47 



N6'u tran kho lanh co mai che thi he so k lay tang 10% so voi mai bang. He 
so k cua cac vach trong ngan each vdi cac khong gian khong lam lanh nhu 
hanh lang, buong d£m lay theo nhiet d<5 khong khi trong bu6ng (tra trong bang 
11) cua cac tuang ngan gitra cac buong lanh cung nhu giija cac tang cua kho 
nhieu tang (lay theo bang 12). Doi voi n6n co sudi tren nen da't lay theo nhiet 
do kh6ng khi trong buong lanh (tra bang 13). 

Bang 11. He so k ctia tifctng ngan vtri hanh lang, buong deni 


Nhiet do cua khong khi 
trong buong lanh °C 


k, W/m'.K _ 0,27 | 0,28 | 0.33 | 0.35 j 0.52 

Bang 12. He so k cua l if ('mg ngan giita cac buong lanh 


Vach ngan gitfa cac bu6ng lanh k, W/nr.K 


Ket d6ng / Gia lanh 


Ke't dong / Bao quan lanh 


Ket dong / Bao quan dong _ 


Bao quan lanh / Bao quan dong 0.28 


Gia lanh / Bao quan dong _ 


Gia lanh / Bao quan lanh 


Cac bu6ng co cung nhiet d6 



Bang 13. He so k cua nen co sifc'ri 


Nhiet do cua khong 
khi trong bu6ng lanh 

-4^-4 

-10 

- 20 - - 30 

k, Whn : .K 

0.41 

0.29 

0.21 


Vori cac gia tri cua he so truyen nhiet k khong nam trong gidfi han nhiet do 
da cho trong bang co the dung phuong phap n6i suy de xac dinh. 
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Tir gia tri cua he so truyen nhiet k da chon, tinh chieu day each nhiet theo 


cong thuc: 
k - 


1 S 1 

- + V + 

" 7~\ K K„ a. 


a 


$•» An 


1 l 

—+X-T + - 

tfA, a,) 


(7) 

( 8 ) 


Trong do: 

8 U , - Do day cua lop each nhiet, m 

X C11 - He so dan nhiet cua letp each nhiet.W/m.K (tra bang 14) 
a, - He so toa nhiet cua moi tracing ben ngoai tcri vach each nhidt, W/nrK 
ou - He so toa nhiet cua vach each nhiet vao trong bu6ng lanh, W/nrK 
5, - Do day cua lop vat lieu xay difng thii i, m 

X; - He so din nhiet cua lap vat li£u xay dung thur i.W/m.K (tra bang 14) 
Bang 14. Vat lieu each nhiet, each am va xay clipig 


Vat lieu 

Khoi ltrong 
rieng. kg/m J 

He so dan 
nhiet. 
W/tm.K 

1 

Ung dung 

Vat lieu each nhiet 




Tam polystyrol 

25-40 

0.047 

Dung de each 
nhiet tirong bao, 
tuang ngan. cot, 
ldp phu, tran, cac 
tarn betong cot 
thep dinh hinh, 
duong ong, thiet 
bi va dung cu, 
cac tarn ngan, 
khung gia ong, 
thiet bi, tirong 
ngan, each nhiet. 
vanh chong chay. 

Tam polyurethane cufng 

100 

0.041 

Tam polyurethane rot ngap 

50 

0.047 

Chat deo xop 

70-100 

0.035 

Polyvinilclorit 

100-130 

0.047 

Bot xop phenolphormadehit 

70-100 

0.058 

Cac tarn khoang trim bitum 

250-350 

0.08-0.093 

Cac tarn each nhi£t than bun 

170-220 

0.08-0.093 

Tam lap fibro xi mang 

300-400 

0.15-0.19 

Tam each nhiet be tong xop 

400-500 

0.15 

Tam lop tir hat perlit 

200-250 

0.076-0.087 

Dat set, soi 

300-350 

0.17-0.23 

Hat periit xop 

100-250 

0.058-0.08 

Vat lieu chiu Ilia xop 

100-200 

0.08-0.098 
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Vat lieu 

Khoi luong 
rieng. kg tm 3 

Hd s6 din 
nhiet. 
W/m 2 .K 


Xi 16 cao 

* 

cn 

O 

O 

0.19 


Xi noi chung 

700 

0.29 


Vat lieu each am 




Nhira dudng 

1800-2000 

0.75-0.87 


Bitum dau lira 

1050 

0.18 


Borulin 

700-900 

0.29-0.35 


Bia Amiang 

700-900 

0.29-0.35 


Perganin va gia'y dau 

600-800 

0.14-0.18 


Vat lieu xay dung 





350-500 

0.093-0.13 


III 


0.35 


Belong 


1.0-1.4 


Betong cot thep 

2300-2400 

1.4-1.6 


Tuong gach xay 

1800 

0.82 


Tudng da hoc 

1800-2200 

0.93-1.3 


Da voi vo so 

1000-1500 

0.46-0.7 


Da tup 

1100-1300 

0.46-0.58 


Betong xi 

1200-1500 

0.46-0.7 


Vua trat ximang 

1700-1800 

0.88-0.93 


VQa trat kho tir tarn xct g6 

700 

0.21 



He so toa nhiet ben ngoai vach (phi'a nong) ky hidu la a, va ben trong vach 
(phi'a lanh) la a 2 phu thuoc vao nhidu yeu to, dime chon theo bang 15. 

Bang 15. He so tod nhiet a h a 2 


Bd mat vach 

He s6' toa nhiet a 
W/m 2 K 

Be mat ngoai cua vach ngoai (tirdng bao, mai) 

23.3 

B6 mat trong cua buong doi liru tir nhien: Tifdng 

8 

Nen va triin 

6-7 

Be mat trong cua buong luu thdng khong khi cu5ng 
bde vita phai (Bao quan lanh) 

9 

Be mat trong cua buong liru thong khong khf errang 

10.5 

biirc manh (Gia lanh va ket d6ng) 
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Sau khi u'nh duoc chifiu day each nhiet S rH , ta phai chon do day each nhiet 
da duoc tieu chuilin. Do day each nhiet diroc chon bao gicr cung phai bang hoac 
Idn hon dd day each nhiet da ti'nh toan diroc. 

Khi da co chieu day lop vat liSu each nhiet thuc se phai ti'nh lai he so 
truyen nhiet thuc k, theo bieu thuc 8. 

3. Tinh kiem tra dong strong tren be mat ngoai Idp each nhiet 


Hinh 10 mo ta qua trinh truyen 
nhiet qua vach phang. 

Mat do dong nhiet co th£ ti'nh 
theo nhidu each, trong do co hai 
each sau: 

q = k(t, - 1 2 ) (9) 

q = a,(t,-t K ,) (10) 

Tir(9) va (10) ta co: 

k= a (II) 
ti-h 

t w , - Nhiet dd vach ngoai 

t w2 - Nhiet dd vach trong Hinh 10. Truyen nliiel qua vdcli pining 

t, - Nhiet do khong khi ben ngoai 

t 2 - Nhiet do khong khi trong bu6ng lanh 

Dieu kien khong dong suong la phai Ion hon nhiet do dong suong 
nghta la k phai du nho de each nhiet, thay t„ vao cong thirc ta se ti'nh diroc gia 
tri he so truyen nhiet dong suong k s : 



k t < a,.'-*—- (12) 

~>2 

Nhiet do dong suong se duoc tra tren d6 thi. Trong thuc tc. de an toan 
nguoi ta lay he so truyen nhiet dong suong k, la: 

k s = 0,95.a,.!^- (13) 

Nhu vfty, dieu kidn de vach ngoai khong dong suong la: 
k <k. (14) 
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Gia tri Ion nhat cua he s6' Iruyen nhidt se la k s , khi do chieu day ldp vat lieu 
each nhiet se la nho nhat. 

4. Tinh kiem tra dong am trong cd cau each nhiet 

Dieu kien de am khong dong lai trong c a cSli i each nhiet la ap suat rieng, 
phan thuc te cua hoi nude p x luon lu6n phai nho hon phan ap suat bao hoa p x - 
tai moi diem trong ccf cau. 

Px < Px" 

PhSn ap suait bao hoa cua hoi nude p x - phu thuoc nhiet dd tra theo bang. 

Ap suat rieng phan cua hoi nude p x tai mot diem phu thuoc phan ap suat 
hoi cua khong khi va trd khang tha'm hoi H cua ket c2iu. 

Bang 16. He so klmech tan dm // cua mol so vat lieu 


Vat lieu 

He so' thim am )J. 

g/mh mmHg 

g/mh MPa 

Vat lieu x&y dung 



Bdtong 



Gach 

| 

| 

Vua thudng 

| 

135 


0.012 

90 




Tam xo gd thdng 

0.0082 

62 

Bong khoang 

0.025 

188 

Mipora 

0.075 

563 

Bong thuy tinh 

0.065 

48 

Betong bot 

0.0325 

244 

Polystyrol 


7.5 

Polyurethane bpt 


45 

Lie 

0.0055 

41 

\6t lieu each am 



Mang nhdm 

0.000 000 72 

0.0054 

Bitum 

0.000 115 

0.86 

Borulin 

0.000 114 

1.08 

Pergamin 

0.000 16 

1.2 
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He s6 tham am // 

vat lieu 

g/mh mmHg 

g/mh MPa 

Mang polyetylen 

0.000 000 24 

0.0018 

Isol, Brisol 

0.000 165 

1.238 

Giay dau 

0.000 18 

1.35 

Isol chd'ng am 

0.000 183 

1.375 


Vi dii 1 

Xac djnh chidu day each nhidt, each am tiremg bao phong bao quan dong 
cua kho lanh xay dirng tai Ha Noi, nhidt do trong bu6ng La -20 (, C. 


2 3 4 5 


mm 

mm 

mm 

Hi 


1 2 S 


Hinh 77. Can trite tiffing bao rd mdi kho lanli 

Cau true tucing ngoai cua kho nhir tren hinh ve 11 bao g6m cac lefp sau 

1. Ldrp vua (rat co chidu day = 0,02 mm (3 ldip). 

2. Lefp tirong gach xay co chieu day 8 2 = 0,38 m. 

3. Lap chd'ng im co chidu day 5, = 0,004 m 

4. Ldp each nhiet co chidu day 8 4 = 0,20 m 
Giai: 

1. Xac dinh chidu day each nhiet: 

Sir dung cong thirc: 






8 ™ = 4 , 


k 




k = 0,21 W/m 2 K; Trdbang 

a, = 23,3 W/m 2 K; Tra bang 
cu = 8 W/nrK; Tra bang 

Tra cac bang 14, 16: 

X, = 0,88 W/mK; X 2 = 0,82 W/mK; X, = 0,3 W/mK; X 4 = 0,047 W/mK 
(j:, = 90 g/mhMPa; p, = 105g/mhMPa; p, = 0.86g/mhMPa; p 4 = 7.5 g/mhMPa 
Thay cac gia tri vao ta nhan diroc: 


Sen 


= 0,047 


1 

0,21 


r 1 | 3 0,02 | 0,38 

^23,3 ‘ 0,88 + 0,82 


0,004 1 'l 

+ —-+ - 

0,3 8, 


= 0,19 m 


Chieu day each nhiet thirc t£' phai chon Ion hon hoac bang chieu day u'nh 
toan, chon S,.„ bang 0,2 m (voi 4 lop x 50mm hoSc 2 lop x 100mm). He sd 
truydn nhiet thirc te duoc tmh theo (8): 


1 v— o. o,.„ I 
--+ y -L -f - -i". -4- 

«, tr X, X„ a, 

k = 0,2 W/m 2 K 
2. Ki£m tra dong strong: 

Tra bang 1: Nhiet do trung binh thang nong nh&'t tai Ha Noi t, = 37.2"C, do 
iiim (p n = 83%. Tra do thi h - x hinh 1 ta duoc t, = 34,6‘'C. 

Theo {13) ta co: 

k, = o,95.a ( . 

'l ~ f 2 


k, = 0,95.23,3. - — 

37,2-(-20) 

k s = 1,01 W/m 2 K. 

So sanh gia tri k thirc t£ da tmh toan veri gia tri k s ta thay: 
k = 0,2 W/m 2 K < k, = 1,01 W/m 2 K 
Nhu vay vach ngoai khong b| dong strong. 

3. Kiem tra dong am trong ket cau each nhiet: 

- Mat do dong nhiet qua ket cau: 
q = kAt = 0,2(37,2 -(-20)) = 11,44 W/m 2 
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- Xac dinh nhiet do be mat cac ldp vach: 
Tir cong thurc: q = a,(t n -1 ( ); 


11 44 

t, = 37,2 — ——— = 36.71 
23,3 


X. 

Tir cong thut: q = — (r, ) 

s i 


x l 




36,71-11,44 


0,02 

0,88 


U = 36,45 

Tirang tir tmh dupe: 

t, = 31.15; t 4 = 30.89; t 5 = 30.73; t* = -18,29; t 7 = -18,55 
Tir cong there: q = a,(t 7 - t n ); tmh dupe t (2 = -20 
- Xac dinh ap suat bao hoa cua hcri nude: 

Tir cac gia tri nhidt dd tmh toan dupe, tra bang "Tmh chat vat ly cua khong 
khl <tm" ta dupe: 


Vach 

1 

2 

3 

4 

5 

6 

7 

Nhiet do, °C 

h 36.7l 

36.45 

31.15 

30.89 

30.73 

-18.29 

-18.55 

✓ J 

Ap suat, p,~ Pa 

6177 

6090 

4530 

4464 

4424 

121 

118 


- Ttnh phan ap suat thuc cua hoi nude: 
Dong hoi tha'm tha'u qua kd't ca'u bao che: 


(O = 


Pm ~Pn 
H 


p hl - Phan ap suat hoi cua khong khl b€n ngoai bu6ng lanh. MPa 
p,., = p x (t = 37,2°C).(p ( , = 6344.83% = 5265,5.10' 6 MPa 
p h2 - Phtin ap suat hoi cua khong khl ben Irong budng lanh, MPa 
p, l2 = p x ..(t = -20°C).cp 2 = 103.90% = 93.10 s Pa 

H = V — ; trd khang tham hoi, m 2 hMPa/g 
tTp, 


Phttmg cm A: Phuong an each 3m voi 6 4 - 4 mm 

- Trd khang tham hoi cita ket cau: 

„ A S, . 0,02 0,38 0,2 0,004 

H= > — = 3.—— + —— + — + —- 

tT//,. 90 105 7,5 86 
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H = 0,0356 nrhMPa/g 

- Dong hoi thim thau qua ket cau bao che: 

w= PjnZlhl 
H 

_ (5265,5- 93)1 O^MPcrg 
0,0356m-hMPa 
o> = 0,1453 g/m 2 h 

- Phan ap suat thirc cua hoi nuoc Iren cac be mat: 

Tir c6ng thtic to = —— 

H 

p = p,.-co -L = 5265,5-0,1453—,10 6 = 52233,2 Pa 

90 

Tuong tu: p x7 =4707,4; p x4 =4675,1; p x5 =3999,3; p xfi =124,6; p x7 =92,3 
So sanh cac gia trj vira tinh duoc vdfi cac gia trj da tra dirge trong bang ta 
thay phuong an nay khong dat yeu cdu vi p xl > p xV ., p <4 > p x4 .., p xfi > p x6 .. 

Phircmg an B: B6 sung mot Idp each am 6 vj tri 2‘ day 3 mm, tang ldp each 
am 16n 5 mm. 

H = 0,04025 m 2 hMPa/g 

p x2 = 5236,9; p x2 . = 4788,6; p x4 = 4323,6; 

p x4 = 4295; p x5 = 3547,9; p x6 = 121,2; p x7 = 92,6 

Phucrng an nay khong dat yeu c3u do p xfi > p xfi 

Plntcfitg an C: Tang chi6u day 16p each rim b6 sung of vi tri 2' 16n 4 mm, 
lop each am b vi tri 4 viiin giu 5 mm. 

H = 0,04141 m 2 hMPa/g 

p x2 = 5237,7; p x2 . = 4656,8; p xJ = 4204,8; 

p x4 = 4177; p x5 = 3450,8; p x6 = 120,2; p x7 = 92.3 

Phuong an nay dat yeu cau do Pi > p,» 

II. TINH NHIET KHO LANH 
1. Dai cuttng 

Tinh nhiet kho lanh la tinh toan cac dong nhidt ttr moi trudng ben ngoai di 
vao kho lanh. Day chfnh la dong nhi6t tdn thit may lanh phai co du cong suat 
de thai no trd lai moi trudng nong, dam bao su chenh I6ch nhidt d6 6n dinh 
giua buong lanh va kh6ng khf ben ngoai. 
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Muc dfch cuP'i cung cua viec tfnh toan nhiet kho lanh la xac djnh nang 
suat lanh cua may lanh can lip dat. 

Neu kho lanh dung may lanh cue bo (m6i bu6ng lanh hoac mot cum 
buong lanh co cung nhiet do dupe bo tri mot may lanh rieng) thi tfnh toan timg 
bu6ng lanh de’ chon may va thiet bj phu hop. 

Trong trirong hop kho lanh co chung mot h6 thp'ng lanh trung tarn thl 
phai ti'nh toan t6n thlt nhiet cho toan bo kho lanh de thiet kd he thong 
lanh phu hop. Khoi lupng tfnh toan cf day kha Idn va nguoi ta thuefng sir 
dung cac bang bieu tong ket gia tri tinh toan diroc de dd bao quat va tranh 
nhlm lAn. 

Dong nhiet tdn that vao kho lanh Q bao gom cac thanh phan sau: 

Q = Qi+Q 2 + Q 1 + Q 4 + Q 5 ; W (15) 

Q, - Dong nhi6t di qua ket cau bao che cua bu6ng lanh. 

Q 2 - Dong nhiet do san pham toa ra trong qua trinh xtr ly lanh. 

Q 4 - Dong nhiet tir khong khf b6n ngoai do th6ng gio buong lanh. 

Q 4 - Dong nhiet tCr cac nguon khac nhau khi van hanh kho lanh. 

Q 5 - D<)ng nhiet tir san phlm toa ra khi san phlm ho hap, chi co d cac kho 
lanh bao quan rau qua dac bidt hoac trong cac bu6ng lanh bao quan hoa qua 
trong cac kho lanh phan phoi. 

Dong nhiet Q tai mot thoti diem nhlt dinh duoc goi la phu tai nhiet cua 
thiet bj lanh. 

Dac diem cua phu tai nhiet la chung thay doi lidn tuc theo theti gian, Q ( 
phu thubc viio nhiet do ben ngoai, theo gib trong ngay va mua trong nam. Q 2 
phu thuoc vao thoi vu. Q 2 phu thuoc loai hang hoa bao quan co cin thong gio 
hay kh6ng. Q 4 phu thuoc vao quy trinh cong nghd chd bien, bao quan. Q s phu 
thude bien doi sinh hoa cua san pham. 

Nang suit lanh se dupe thiet ke theo phu tai nhiet Ion nhat Q max ma ta ghi 
nhan dupe 6 mot thoi diem nao do trong nam. 

Khi thiet kd tinh toan can luu y gia tri Q max khong phai bang t6ng cua cac 
phu tai thanh phan do cac phu tai thanh phln khPng ciing dat gia tri lorn nhat 
tai mot thPi diem. 
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Hinh 12. Phu tai nhiet cua thiet bi lanh 

Nang suat lanh cua may nen duoc chon bang phu tai nhiit Ion nha't: 

QmN = (Qa + QbXiux- 

Kh6ng nen chon nang suit lanh cua may nen bang ting cua cac nhiet tai 
thanh phan ldn nhat Q Alnax + Q Bmwi vi nhu viy se qua du thira. 

Truing hop mit may lanh phuc vu cho nhiiu buong lanh thi co sir khac 
nhau gitfa phu tai cua may nen va phu tai cua thiet bi. Phu tai cua may nen cho 
hai buong A va B la Q MN = (Q A + Q B ), n;ix nhung phu tai cua thiet bj (dan bay 
hoi) la Q tb = Q Alllilx + Q Binilx thuing ldn hon phu tai cua may nen. 

2. Cac dong nhiet ton that vao kho lanh 

2.1. Dong nhiet qua ket c£u bao che Q, 

Dong nhiet qua kit cau bao che dirqc dinh nghla la ting cac dong nhiet ton 
that qua tiring bao, triSn va nen kho lanh, do su chinh lech nhiet do giira moi 
truing bin ngoai va ben trong kho lanh c6ng vdi cac dong nhiit do birc xa mat 
trcri qua tuing bao va trin. 

Q^Qn+Q.2 (16) 

Q,, - Dong nhiit qua tuing bao, trin va nin do chinh lech nhiit di. 

Q l2 - Dong nhiet qua tudng bao, trdn va nin do burc xa. mat trii. 

Q,i duqc xac dinh qua bieu thufc: 

Q n =k,F(t,-t 2 ) (17) 
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k, - He so truydn nhiet thuc ciia kdt cau bao che xac dinh theo chieu day 
each nhi£t thirc. 

F - Dien tich bd mat ket cau bao che. 
t, - Nhidt do moi trubng berr ngoai. 
t : - Nhidt do trong budng lanh. 

De ti'nh toan dien tfch be mat tudng bao ngoai ngubi ta sir dung: 

- Rich thubc chieu dai tudng ngoai 

+ Doi vdi budng b canh kho lanh lay chieu dai gitra cac true tarn. 

+ Doi vdi budng goc kho lay chieu dai tir mep tudng ngoai den true tarn 


tuong ngan. 


- Ktch thude chieu dai tudng trong (tuctng ngan) tir be mat trong ciia tuctng 
ngoai den tarn tuong ngan. 

- Chieu cao tudng tir mat nen den mat tren ciia trim. 

Didn tich ciia tran va nen dupe xac djnh tir chidu dai va chieu rong. Chidu 
dai va chieu rong My tit t&m cua cac tuemg ngan hoac tir be mat trong ciia 
tudng ngoai dc'n tiim cua tudng ngan. 

Nhiet do khdng khi ben trong buong lanh l£y theo yeu cau ciia ddu bai, 
theo yeu cau cong nghe hoac theo churc nang cua budng lanh. 

Nhiet dp khong khi ben ngoai la nhiet do trung blnh edng ciia nhiet dd 
trung binh circ dai thang nong nhat va nhiet do cue dai ghi dupe trong vong 
100 nam gan day (da cho trong bang). 

Dd'i vdi cac tudng ngan mb ra hanh lang, budng dem... khdng can xac 
dinh nhiet do ben ngoai. Hieu nhiet do giCa hai ben vach lay dinh hudng theo 
each sau: 

+ Bing 70% hidu nhiet do giOa buong lanh va ben ngoai neu hanh lang. 
buong dem co cira thong vdi ben ngoai. 

+ Bing 60% hieu nhiet dd giua budng lanh va ben ngoai neu hanh lang, 
budng dem khdng co cira thdng vdi ben ngoai. 

+ Doi vdi cac kho lanh ciia cira hang thuong nghiep co the lay nhiet dd 
budng dem bang 28 (1 C, nhidt dp hanh lang, budng dem bing 14"C. 

Dong nhiet qua san limg tinh nhudong nhiet qua vach ngoai. 

Dong nhidt qua san bo trf tren ndn dat co subi dupe tinh nhu sau; 

Q„ = k,F(t„ - u) (18) 

k, - He so truydn nhiet thirc ciia ket cau bao che xac djnh theo chieu day 
each nhiet thuc. 
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F - Dien ti'ch be mat ket cau bao che. 
t„ - Nhiet do trung binh ciia ndn khi co sudi 
t, - Nhiet do trong buong lanh 

Neu nen khong co sudi, xac dinh dong nhidt theo bieu thiic: 

Q 1I =Sk,F(l,-t 2 )m (19) 

k q - He so truydn nhiet quy udc vdi timg viing cua nen 
F - Dien ti'ch tirong umg vdi timg vung 
t, - Nhiet do moi trudng ben ngoai 
t 2 - Nhiet do trong buong lanh 

m - He so ti'nh dd'n sir gia tang tirong do'i nhiet trd nen khi co each nhiet. 

De ti'nh toan dong nhiet qua san, ngudi ta chia san thanh cac vung khac 
nhau co chieu rong 2 m ti'nh tir bd mat tudng bao vao giua budng. 

Gia tri cua he so truyen nhiet quy udc k q lay theo timg vung la: 

Vung 1 (rdng 2 m lay theo chu vi tirong bao) k q = 0.47 W/nrK 

Vung 2 (rong 2 m tiep theo ve phia tSm buong) k q = 0.23 W/m : K 

Vung 3 (rdng 2 m tiep theo) k q = 0,12 W/nrK 

Vung con lai giOa buong lanh k q = 0.07 W/m 2 K 

Rieng dien ti'ch cua vung rong 2 m 6 goc tirong duoc ti'nh hat lan vi co 
dong nhiet di vao tir hai phia. 

He so m dac tnrng cho sir tang tret nhiet ciia ndn khi co Idp each nhiet: 


m = 


1 


1 + 1,25 


*t + S i. 

2| A, 



( 20 ) 


8- Chieu day timg lap cua ket call nen; m 
A- He so diin nhiet cua vat lieu; W/mK 
Neu ndn khong co each nhiet thi m = 0 

Be mat tirong ngoai ciia mai kho lanh chiu anh hudng true tiep ciia hire xa 


mat trbi thi dong nhiet do buc xa mat trori diroc ti'nh nhir sau: 


Q,, = k,FAt l2 (21) 

k,- He so trtiydn nhiet thirc ciia vach ngoai 
F- Dien ti'ch nhan birc xa true tiep tir mat trdi 

At,,- Hieu nhiet do du. dac trung anh huong bite xa mat trdi vao miia he. 
Dong nhiet do birc xa mat trdi phu thuoc vao vj trf kho lanh niim d vl do 
niio, hudng ciia tudng ngoai cung nhu dien ti'ch ciia no. 
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Mien nay chua co nhirng nghien curu ve dong nhidt do birc xa mat trdi doi 
vdi cac btiong lanh a Viet Nam, vT do tir 10" den 25" vl bac. Trong tinh toan co 
the lay cac gia trj hieu nhiet do du dinh huong nhu sau: 

- Doi vdi tran mau xam (belong, ximang hoac lop phii...) At,, = 19"C. mau 
sang At n = 16"C. 

- Doi vdi urdng lay theo bang: 


\\Hii6ng 

NyVldp 

T irdng \ 

Nam 



D.Nam 

T.Nani 

Dong 

Tay 

T.BAc 

D.BAc 

Bac j 

10” 

20" 

30" 

Tir 10" den 30" 

Belong 

0 

2 

4 

10 

11 

11 

13 

7 

6 

0 

V vn thAm 

0 

1.6 

3.2 

8 

10 

10 

13 

6 

5 

0 

Voi irang 

0 

1.2 

2.4 

5 

7 

7 

8 

4 

3 

0 


Vdi mdi budng lanh, ngifdi ta chi tinh dong nhiet do hire xa mat trdi qua 
mai va mot birc tudng nao do co tdn that birc xa ldn nhat (co At,, Idn nhat), cac 
tirdng con lai bo qua khong tinh. 

Vdi kho lanh co nhimg budng can tinh dong nhiet hire xa cho tirng budng 
rieng biet, do ket cau ciia tudng va mai ciia mdi budng khiic nhau nen thanh 
lap bang de tdng hop ket qua tranh nhim lin. 


TT 

Vach 

k,; W/m 2 K 

F; m 2 

At n ; ( ’C 

Qn:W 








Mdi budng duoc xac dinh dong tdng the va sau do dua vao bang tdng hop. 
So lieu nay la mot phan ciia Q, dimg de xac dinh nang suat nhiet ciia thiet bi 
va may nen. 

Trong kho lanh co nhieu budng vdi nhieu nhiet dd khac nhau. Khi tinh 
nhiet cho budng co nhiet do cao, bd’ trf ben canh budng co nhiet do thap hon, 
ta gap trudng hop dong nhiet tdn that la am, vi nhiet khong truyen vao budng 
nay ma lai truyen tir budng nay ra ngoai (sang budng co nhifit do tha'p hon). 
Trong trudng hop nay la lay tdn that nhiet ciia vach bang khong de tinh phu 
tai nhiet ciia thiet bi vii lay gia tri am de tinh phu tai nhiet cho may nen. Nhu 
vay dan bay hoi van dii dien tich de lam lanh khi budng ben canh lanh hon 
ngirng hoat dong. 

2.2. Dong nhiet do san pham toa ra Q 2 

Dong nhiet do san phdm toa ra khi xir ly lanh (gia lanh, ket dong, ha nhiet 
do ticp trong budng bao quan dong) dupe ti'nh theo bieu thuc: 
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( 22 ) 


Q 2 = M(h t - h 2 ) 


1000 


24.3600 


;kW 


h|, h 2 - Entanpi ciia san phdm truck: va sau khi xfir ly lanh; kJ/kg 
M- Cong suit bu6ng gia lanh, buong k£t dong hoac I irong hang nh&p vao 
budng bao quan lanh hoac buong bao quan d6ng; t/ngay dem. 

1000 : 24 x 3600 - He so chuyen d6i tur t/ngay dem ra kg/s. 

Dong nhiet Q 2 co the tinh theo nhung so li£u cu the do dau bai cho, n£u 
kh6ng, co the lay theo cac gia tri dinh hirdmg nhir sau: 

Khoi lircrng hang nh&p vao buong bao quan lanh trong m6t ngay dem khi 
tinh phu tai nhiet cho may nen: 

_ Ei .B _ .m _ _ 0 ()25E ( 23 ) 

365 


M, - Khoi luong hang nhap vao buong bao quan lanh; t/24h 
E, - Dung tich buong bao quan lanh; t 

M - Hd so nhap hang kh6ng dong deu (doi voi kho lanh ph&n ph6'i m = 1,5) 
365 - So ngay kho lanh nhap hang trong nam 

B - He s6 quay vong hang, dd'i voi kho lanh ph&n phoi B = 5 - 6 ldn/nam. 
Bang 17. Entanpi ct’ui san phdm phu thuoc nliiet do; kJ/kg 


^^NhictA>'C 
Si'in pJiain 

-20 

-!8 

-15 

-12 

-10 

-8 

-5 

-3 

-2 

-l 

0 

l 

Tbit ho, gia cam 

0 

4.6 

13.0 

22.2 

30.2 

39,4 

57.3 

57.3 

98.8 

185.5 

232.2 

235,5 

Thjtcuu 

0 

4.6 

12.6 

21.8 

29.8 

38.5 

55.6 

74.0 

95.8 

179.5 

224.0 

227.0 


0 



rail 









Sun phiSm phu Ihit 


E9 



BB 



87.9 




ISSra 

Cagdy 

0 

ra 


24.8 

33.6 

43.5 

64.0 

88.4 

llt.6 




Ca bco 

0 







85.5 






- 

. 

. 

- 

- 

- 

- 




Em 

. 240.0 


0 

3.8 

10.1 

17.6 

23.5 

29.3 


50.5 

60.4 

91.6 

I 


55Gra nguyiin chili 

0 

ra 

14.3 

25.2 

32.7 

42.3 

62.8 

88.7 

111.2 

184.2 

317.8 

322.8 


1 


HI 

I 



- 

- 

- 

- 

0 

0.2 


m 

- 


| 



Ml 

- 

|MI 

m 

0 

0.8 


i 

ra 






103.0 


BBS 

I 



0 

m 



46.9 

62.4 

105.3 

178.8 

221.0 


| 



ID 

ra 






202.2 




wm 

Qtiii cue loai 


ra 

■Efi 

29.8 

38.5 



IEH 
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^\NhieuVVt' 
Si'rn plnim 

2 

4 

X 

10 

12 

15 

20 

25 

30 

35 

40 

Thjt bo. gia cam 

238.2 

245.5 

248.2 

264.5 

270.8 

280.4 

296-8 

312.0 

329.0 

345.0 

361.0 

Thjt dru 

230.0 

236.3 

249.0 

255.3 

261.4 

271.2 

386.7 

310.8 

314.0 

334.0 

349.8 

Thil Ion 

217.8 

224.0 

235.X 

241.7 

248.2 

256.8 

272.5 

287.7 

301.8 

317.8 

332-2 

San pham phu thit 

268.3 

274.3 

289.2 

296.0 

302.2 

312-8 

330.6 



348.0 


Ca gay 

272.9 

280.0 

293.9 

301.0 

308.0 





388.0 


Ci bco 

256.0 

262.6 

277-0 


290.0 

300.4 

317.4 

334.4 

351.5 

369.0 

385.0 

Trtmg 

243.3 

249.8 

262.4 

268.7 

274.3 

284.4 

3000 

316.2 

331.5 

247.5 

362.7 



106.5 

121.4 

129.X 

138.6 

155.3 

182.8 

204.2 

221.4 

240.0 

W3m 





358.5 

366.0 

378.0 

398.0 





SCra clnia 

8.0 

15.9 


39.4 

47.3 

59.0 

78.6 

98.4 

U 8.0 

- 

- 

Kem chna 

5.9 


29.3 

36.8 

44.4 

55.2 

73.7 

95.8 

mi 

- 

- 

Pho mat nroi 

205.5 

313.0 

326.9 

3340 

344.3 

351.3 

369.4 

387.2 


- 


Kem 

243.0 

240.9 

254.4 

2640 

267.9 

277.8 

294.8 

311.0 

328.0 

344.6 

361.-1 

Nho. mo. anil dao 

242.9 

250.2 

264.5 

271.8 

278.6 

289.6 

307.0 

325.5 

343.0 

360.5 

387.0- 

Qua cac loai 

274.0 

286.7 

302.0 

30X.8 

3170 

328.0 

346.5 

365.6 

384.8 

403.0 

421.0 


Khoi lugng hang hoa nhap vao buong bao quan d6ng trong mot ngay dem 
dung de xac dinh phu tai nhiet cho may nen. 


= EaV-Bjn = (0027 +o,035)E L 

J 365 


(24) 


M t , * Kh6'i luong hang nhap vao buong bao quan dong; t/24h 
Ej - Dung tich buong bao quan dong; t 

V 7 - Ty le nhap hang co nhiet do khong cao hon -8°C, dua true tiep vao 
buong bao quan dong. Trong then gian bao quan, luong hang nay sc dirge ha 
xuong din nhiet do bu6ng. 

Doi voi kho lanh ph&n phoi: 4* = 0,65 -r 0,85 

m = 2,5 

B = 5 4- 6 lan/nam 


365- So ngay kho lanh nhftp hang trong nam 

B- He so quay vong hang, d6'i vdti kho lanh phan phoi B = 5 - 6 lan/nam. 
Khoi luong hang nhap vao buong kit ding trong m6t ngay dem duoc ti'nh 
theo bieu thifc: 
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( 25 ) 


£,/•(> -y/).B.m 
365 


V6i (1 - T) la ty le hang co nhiet do cao hon -8"C duoc dua vao hu6ng ket 
dong trucic khi dua sang budng bao quan. 

Vi hoa qua co theft vu nen doi voi kho lanh xu ly va bao quan san phaim 
hoa qua, khd'i luong hang nhap vao trong mot ngay dem tinh theo bieu thirc: 


E.B.m 

120 


(26) 


M - Khd'i luong hang nhiip vao; t/24h 


E - Dung tfch kho lanh; t 
m - H6 so nhap hang khong dong deu; m = 2 - 2,5 


120 - SO' ngay kho lanh nhap hang trong nam 

B - He so quay vong hang, B = 8 - 10 lan/nam. 

Theo bifeu thirc (26), M = 10 - 15% dung tfch kho lanh. Doi vch kho lanh 
trung chuyen ca, khoi luong hang nhap trong mot ngay dem bang 10% dung 
tfch budng. 

Khi tinh Q, cho phu tai thiet bj. la'y khoi luong hang nhap vao bu6ng bao 
quan lanh va bao quan dong trong mot ngay dem bang 8% dung tfch buOng neu 
dung tfch bubng nho hon 200t va bang 6% neu dung tfch buong Ion hon 200t. 

Doi voi kho lanh cua nha may lien hop thit, khoi luong hang nhap vao kho 
lanh trong mot ngay dem bang cong sua't cua nha may li6n hop. 

De xac dinh duoc entanpi cua san phaim trucic va sau khi xir ly lanh edn 
phai biet duoc nhiet do cu the hoac nhiet do trung binh cua san phaim trude va 
sau khi xu ly lanh. 

Nhiet do cua san pham vao kho lanh phu thuoc vao loai kho lanh. dac tinh 
cua san ph5m cung nhu qua trinh xu ly lanh. Vf du, nhiet do hang nhap vao 
kho lanh che bien va bao quan tarn thoi cao hon nhiet dd cua hang nhap vao 
kho lanh phan phoi hoac thuong nghiep. 

Doi vdi kho lanh phan phoi, nhiet do hang nhap lay bang 5 - 6°C. Cac siin 
pham nay duoc lam lanh tiep ngay trong budng bao quan. Neu kho lanh co 
buong gia lanh so bo thi san pham duoc lam lanh so bo den nhiet do bao quan 
6 phong gia lanh so b6 va dong nhiet Q 2 khong tfnh cho buong bao quan lanh. 
Nhiet do cua san phaim khi chua duoc lam lanh so bo nhap vao kho lanh hang 
nhidt d6 5 - 8"C thffp hon nhidt d6 moi tructng. 
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Cac san phaim lanh dong hi ndng len hem -8°C trbn dirong van chuyb’n 
(khoang 15 - 35% tong khoi lirgng nhap vao kho lanh) se dirpe chuyen vao 
buong kei dong. Tai buong ket dong, nhiet do cua chung dircrc ha xuong nhiet 
do bao quan -20‘’C. So san phAm co nhidt do thap hon -8"C (65 - 85% khoi 
lirgng hang nhap vao kho) se dugc dira thing vao bubng bao quin dong, ct day 
cac hang nay se dirge ha nhiet do xuong den nhiet do bao quan -20"C. Bcfi vay, 
nhiet do cua hang nhap vao bubng ket dong lay la -6 (I C va hang nhap vao 
buong bao quan dong la itr -8"C den -10'*C. 

Nhiet do san phim xuat ra lay bang nhiet d6 buong lanh neu thcri gian 
bao quan dii dai (ter 4 den 5 ngay tra len). Nhiet do buong bao quan lanh lay 
la -0"C va nhiet do buong bao quan dong bang -20°C. 

Hang thuc pham nhap vao kho lanh thuong nghiep nho co nhiet do tir 
-12“C den -15"C. 

Lugng hang xuat ra khoi kho lanh khdng can de’ ttnh phu tai nhiet ma tfnh 
cong suit cac phirong tien van tai: 

M = (27) 


265 - So ngay xuat hang trong nam 

Khi tfnh dong nhiet do san phim toa ra can liru y la rat nhieu san phim 
dirge bao quan trong bao bi, do do phai tfnh ca nhiet do bao bi toil ra khi lam 
lanh san phim. 

Dong nhiet toa ra khi lam lanh bao bi: 

Q v> =M h .C h (l, - t,) (28) 

1 ; ’ 24.3600 


M, - Khoi lirgng bao bi dira vao cling san pham; t/ngay dem 
C h - Nhiet dung rieng cua bao bi 
t,. t_. - Nhiet do trircrc va sau khi lam lanh cua bao bi 

1000:(24.3600) = 0,0116 - He so chuyin doi tir t/24 gib sang kg/s 
Khoi lirgng bao bi chiem tai 10 - 30% khoi lugng hang hoa, dac biet bao 
bi thuy tinh chiem tai 100%. Bao bi gb chiem toi 20% khoi lugng hoa qua. 
Nhiet dung rieng cua bao bi lay nhu sau: 

Bao bi gb : 2,5 kJ/kgK 

Bia cactong : 1,46 kJ/kgK 

Kim loai : 0,45 kJ/kgK 

Thuy tinh : 0.835 kJ/kgK 
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Trong cac kho lanh thuong nghidp va dcri s6'ng, san pham chi duoc lam 
lanh, do do dong nhiet Q 2 c6 th£ tinh nhir sail: 

Q 2 = 0,0116(M.C + M h .C h )(t, - u) (29) 

Khoi luong hang M nhap vao kho lanh thuong nghidp va dcfi song phu 
thuoc vao so ngay bao quan trong kho. Neu bao quan 1 - 2 ngay lay M = E la 
dung tfch cua kho lanh, bao quan tir 3 - 4 ngay la'y M = 50%E va M = 30%E 
nd'u so ngay bao quan tir 5 ngay tret ldn. 

Nhiet dung rieng C cua san pha’m lay theo bang 18 

Bang 18. Nhiet dung rieng cua mot so sail pham 


San pha’m 

C; kJ/kgK 

San phdm 

C; kJ/kgK 

Thjt bo 

3.44 

SCa 

3.94 

Thit lqn 

2.98 

Vang stfa 

3.86 

Thit curu 

2.89 

Kem, sua chua 

3.02 

Cagdy 

3.62 

Pho mat 

2.10-2.52 

Ca beo 

2.94 

Trimg 

3.35 

Hang thuc phdm 

2.94-3.35 

Rau qua 

3.44-3.94 

Dau d6ng vat 

2.68 

Bia, nude lanh 

3.94 


Nhiet do t, la'y bang 5 - 8“C, nhidt do t 2 la'y bang nhiet do bao quan cua 
buong. Trong trubng hop quang ducfng van chuydn xa, nhiet do san pham tang 
nhidu hon, hoac san pham chira duoc gia lanh thl phai lay nhiet d6 tuong irng 
khi nhap kho. 


2.3. Dong nhiet do thong gio buong lanh Q 3 

Dong nhiet tdn that do thong gio buong lanh chi tinh cho cac buong lanh 
dac biet bao quan rau hoa qua va cac san pham co h6 hap. Dong nhiet chu yeu 
do khbng khi nong 6 bdn ngoai bu6ng lanh dua vao thay the cho khong khi 
lanh trong budng de dam bao su h6 hap cua cac san pham bao quan. 

Dong nhidt Q 3 duoc xac djnh qua bieu thirc: 


Q, = M k (h, - h 2 ) (30) 

M ( - Luu luong khdng khi cua quat th6ng gio; mVs 

h M h 2 - Entanpi cua khong khi ngoai va trong buong lanh; kJ/kg xac djnh 
theo d6 thi h - x va theo t va <p tuong irng. 

Luu luong quat thdng gio M k co the xac djnh theo bi£u thuc: 


M t = 


24.3600 


kg/s 


(31) 
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V - The tich budng bao quan can thong gio; m* 

a - Boi so tuSn hoan hay so lan thay dPi khPng khi trong mot ngay 
dem; lan/24 h. 

p k - Khoi lupng rieng cua khong khi 6 nhiet do va dp am tuong doi cua 
khong khf trong buong bao quan. 

Trong cac kho lanh thuong nghiep va dpi sP'ng, cac buong bao quan rau 
hoa qua va phe pham dupe thong gio. 

Cac buPng bao quan hoa qua trang bj quat thPng gio hai chieu dam bao 
bpi sP tuin hoan khoang 4 lan th£ tich buong trong 24 h. 

Cac buong bao quan phe phUlm dung quat thPi ra dam bao bpi so' tuan hoan 
khoang 10 Itin the tich buPng trong 24 h. 

Dong nhiet Q, tmh cho tai nhiet cua may nen cung nhu cua thiet bi. 

2.4. Dong nhiet do van hanh Q 4 

Dong nhiet tPn that do van hanh gPm cac dong nhiet do den chid'u sang, do 
ngirori lam vide, do dong cd dien vk do met cua. Cac dong nhiet do van hanh 
dupe tinh rieng. Tong cua chung se dupe tmh vao phu tai nhiet cua may nen va 
thiet bj. 

2.4.1. Dong nhiet do chieu sang buong Q 4 , 

Q 4 , = A.F (W) ^ (32) 

F - Dien tich cua buong; m 2 

A - Nhiet lupng toa ra khi chid'u sang 1 m 2 dien tich buong hay nen, dpi 
voi buPng bao quan A = 1,2 W/m 2 , vPi buong chebien A = 4,5 W/m 2 . 

2.4.2. Ddng nhiet do ngudi tod ra Q 42 

Q 42 = 350.n (W) (33) 

n - So ngubi lam viec trong buPng 

350 - Nhiet lupng do mpt ngubi toa ra khi lam cong viec nang; W 

So' ngucti lam viec trong buong phu thuoc vao cong nghe gia cong, che 
bid'n. van chuyen, boc xep. Neu khong co sP' lidu cu the co the lay cac so lieu 
djnh hudng sau (theo didn tich buong). Neu buong nho hon 200 m 2 // = 2 - 3 
ngudi, neu buong lan hdn 200 m 2 n = 3 - 4 nguPi. 

2.4.3. Ddng nhiet do cac dong co dien Q 4i 

Q 41 = 1000.N (W) (34) 

N - CPng suat cua dpng co dien; kW 

1000 - Hd so chuye’n doi tir kW ra W 
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Tong c6ng suat cua dong co didn lap trong bu6ng lanh lay theo thuc te thiet 
ke. Neu khong co so litiu cu thd co the lay theo cac gia tri dinh hudng sau: 

Buong bao quan lanh N = 1 - 4 kW 

Bu6ng gia lanh N = 38 kW 

Buong ket dong N = 8 - 16 kW 

Bu6ng co didn rich nho lay gia tri nho va bu6ng ldn 1% gia tri ldn. 

Khi bo tri d6ng co ngoai bu6ng lanh (quat dan lanh dat ngoai co ong gio, 
qua! thong gio...) tmh theo bieu thuc: 

Q 41 = 1000.N.ri (W) 
r| - Hi6u suat cua ddng cct didn 
2.4.4. Dong nhiet do mo cua Q 44 

Qu = B.F (W) (35) 

B - Dong nhidt ridng khi md cura; W/m 2 

F - Dien rich buong; m 2 

Dong nhiet rieng khi met cira la'y theo bang 19 

Bang 19. Dong nhiet rieng khi md ah 
theo chien cao ah buong id 6 m va dien tich budng 


Ten buong 

B; Wlm 2 , doi vci F; m 2 

Den 50 m 2 

50- 150 m 2 

>150 m 2 

Gia lanh, trur lanh va 
bao quan ca 

23 

12 

10 

Bao quan lanh 

29 

15 

12 

Ket ddng 

32 

15 

12 

Bao quan dong 

22 

12 

8 

Xua't nhap 

78 

38 

20 


Dong nhiet rieng B 6 bang cho budng co chieu cao 6 m. Ndu chidu cao 
budng khac di, B cung phai la'y khac di cho phii hyp. 

Dong nhifet do md cua buong kh6ng chi phu thude vao dien tich va chidu 
cao budng ma con phu thude vao su van hanh cua cac cira. Tho chuydn m6n 
bac cao van hanh tdt hon co thd giam dang kd dong nhidt do md cua, ngay ca 
vide bo tri ra vao hop ly cung lam cho s6' l&n dong md giam va qua do giam 
dong nhiet tdn that. 

Dong nhidt van hanh Q 4 se la tong hop cac dong nhiet thanh ph£n: 

Q* = Q41 Q42 + Q43 Q44 ( 36 ) 
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Doi vdi cac kho lanh thuang nghiep va doi song, dong nhiet van hanh Q t 
co the lay nhir sau: 

- Cac buong bao quan thit, gia cam, do an chin, m5, sua, rau qua, ca, do 
u6ng, phe phim thuc phitm bang 11,6 W/m 2 . 

- Cac bu6ng bao quan thuc an che bi£n san, d6 an, banh keo: 29 W/m 2 . 
Trong mdt so cac trucmg hop, doi vdi kho lanh thuang nghiep va doi song 

ngtrdi ta tfnh giin dung dong nhiet van hanh bang 10 den 40% dong nhiet qua 
ket ca'u bao che va dong nhiet do thong gio. 

Q 4 =(0.l-0,4)(Q l +Q J ) (37) 

2.5. Dong nhiet do hoa qua ho ha'p Q s 

Dong nhiet do hoa qua h6 htfp chi xua't hifin 6 cac kho lanh bao quan rau 
qua, hoa dang trong qua trinh s6'ng duoc xac djnh theo bieu thufc: 
Q s =E(0,lq n + 0,9 qhH );W (38) 

E - Dung tich kho lanh 

4n * Dong nhiet toa ra khi san ph(Lm co nhiet do nhip vao kho lanh 
va sau do la co nhiet d6 bao quan trong kho lanh, tra theo bang 20. 

Dong nhiet nay duoc tinh theo dung tich toan bo cua buong. 

Bang 20. Dong nhiel tod ra khi san phdm ho hap W/kg 


STT 

Rau hoa qua 


Nhidt d6: "C 

0 

2 

5 

15 

20 

1 

Mo 

18 

27 

50 

154 

199 

2 

Chanh 

9 

13 

20 

46 

58 

3 

Cam , 

11 

13 

19 

56 

69 

4 

Dao 

19 

22 

41 

131 

181 

5 

Le xanh 

20 

27 

46 

161 

178 

6 

Le chin 

11 

21 

41 

126 

218 

7 

Tao xanh 

19 

21 

31 

92 

121 

8 

Tao chin 

11 

14 

21 

58 

73 

9 


21 


65 

184 

232 

10 

Nho 

9 

17 

14 

49 

78 

11 

Hanh 

20 

21 

16 

31 

58 

12 

Cai bap 

33 

36 

51 

121 

195 

13 

Khoai tSy 

20 

22 

24 

36 

44 
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STT 

Rau hoa qua 

] 

Mhiet dd: °C 

0 

2 

5 

15 

20 

14 

Ca rd't 

28 

mm 

38 

87 


15 

Dim chuot 

20 • 

wem 

34 

121 

175 

16 

Salat 

38 

44 

51 

188 


17 

Cu cai dd 

20 

28 

WEM 

116 


18 

Rau spinat 

83 

19 

■M 

524 



2.6. Bang tong hop cac ket qua tinh toan 

Doi vdi nhung kho lanh co nhieu budng co chd' dd nhiet khac nhau, dd tien 
theo doi va tinh toan, cac ket qua ndn difa vao bang tong hop nhu bang 21 
Bang 21. Bang tong hap ket qua tinh nhiet 


STT 

Budng 

Nhiet 

dd 

bu6ng 

Q, 

Q. 



H 

Q* 

Thiet 

bi 

May 

nen 

H 


m 

■ ■ 

Thiet 

bi 

May 

neu 

[ 

Bib quan I 





8— 

■ 


■i 




2 

Bao quan 2 






■ 






3 

Bao quan 3 












4 

--- 













Nhidt tai cho thiet bi la gia tri tinh toan cho c4c dan bay hoi (lam lanh 
khong khi) trong budng lanh. 

Neu cac budng co nhiet dd gid'ng nhau thi co the bo cot nhidt do budng. 
Neu co nhidu budng co nhidt dd khac nhau tht phan thanh tung nhom budng 
theo nhiet do, vi binh thudng may lanh mdt ca'p chi phuc vu cho mot che do 
nhiet do bay hoi va may lanh hai cap cung chi co hai chd' dd nhiet dd bay hoi. 
Tat nhien co mot sd' trudng hop, mot may nen co the phuc vu cho nhidu budng 
vdi cac chd do bay hoi khac nhau nhimg khi do phai co thiet bi dac biet hd tro, 
ngoai ra, ngudi ta con phai tinh den chi phi kinh te cua no. • 

Thong thudng, kho lanh chi co bdn loai budng vdi ba che do nhiet do la: 

- Budng bao quan lanh 0°C 

- Budng gia lanh 0°C 

- Budng bao quan dong -18 + - 20"C 

- Budng ket ddng -25 -f -30°C 

Doi vdi mdi nhom budng co nhiet do gid'ng nhau, ngudi ta chon mdt 
phuong phap lam lanh budng phu hop vdi nhidt dd sdi cua mdi chat phu hop. 
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III. XAC DINH TAI NHIET CHO THIET BIVA MAY NEN 

1. Xac dinh tai nhiet cho thiet bi. va may nen 

Tai nhiet cho thiet bj dung de tmh toan didn tich bd mat trao doi nhiet can 
thiet cho thiet bj bay hoi (dan tuong, dan Iran kh6ng khi doi luu tu nhien. dan 
quat doi lint cuong buc hoac dan lanh nude muoi). De dam bao duqc nhiet do 
trong buong o nhung dieu kien bait lqi nhat, ngudi ta phai tmh toan tai nhiet 
cho thiet bj la tong cac tai nhiet thanh phan co gia trj cao nhat nhu bieu thurc 
(15) da neu: Q = Q| + Q 2 + Qj + Q* + W 

Thanh phan Q } va Q 5 chi co cf nhung kho lanh bao quan rau qua hoac cac 
buong bao quan rau qua trong cac kho lanh phan phoi. 

Tai nhiet cua may nen cung duqc tfnh ttr tat ca cac tai nhiet thanh phan 
nhung tuy theo tirng loai kho lanh co the lay mot phan tong cua tai nhiet do. 
Toan b6 dong nhiet qua ca'u true bao che Q, cua kho lanh phan phoi va kho 
lanh bao quan duoc tmh cho nhiet tai cua may nen. 

Doi vdi kho lanh cua nha may lien hop thit va ca, theo "Quy chuan thiet ke 
cong nghe kho lanh" cua Nga thi nhiet tai cho may-nen chi lay den 80 
cho kho lanh co nhiet do 0"C. 

Mot so tai lieu khac lai lay theo tieu chuiin nganh cong nghiep thjt 
’TunpoMHCO" nhu sau: Dong nhiet Q, khbng phu thude vao nhiet do budng 
lanh lay bang 85-90% cua gia trj cao nhat doi vdi kho lanh mot tang va 75- 
90% gia tri cao nhat doi vdi kho htnh nhieu tang. 

Doi vdi kho lanh cong nghiep ca, cac sd' lidu thuc te da cho khdng khac 
nhieu vdi nhung so lieu djnh hudng cua "Tieu chuiin thiet ke cong nghe kho 
lanh". Tai nhiet may nen tmh vdi 100% gia tri Idn nhat Q, doi vdi kho lanh 
trung chuyen d cang va 85%Q lm;ix vdi kho lanh che bien. 

Trong giao trinh nay, chung ta chi lay sd lieu djnh hudng theo "Tieu chuain 
thiet ke cong nghe kho lanh" cua Nga dd de theo doi cac vi du tmh toan. 

Dong nhiet do san phiim toa ra Q 2 tmh theo cac bieu thuc tit (23) den (26). 
Vdi cac kho lanh thjt va ca nhiet tai cho may nen lay bang 100% Q 2 da tfnh 
toan duqc. 

Doi vdi cac kho lanh bao quan hoa qua thi tai nhiet chu ydu roi vao thdi 
gian thu hoach, con thdi gian bao quan co the coi Q 2 = 0. Dong nhiet Q, va Q 5 
dac trung cho qua trinh bao quan lanh cac san pham h6 hap duqc tinh day du 
cho tai nhiet cua may nen. 
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Nhidt tai cua may nen tir dong nhidt do vSn hanh duqc tfnh bang 50 - 75% 
gia tri ldn nhit. 

Vdi nhOng gia tri dinh hudng ve tai nhi6t cua miy nen tir cac dong nhiet 
thanh phan nhu vay, ta co the ghi vao bang tong hop nhiet tai cua may nen cho 
timg cum budng co nhiet do giO'ng nhau. 

Khi xac dinh nang suit lanh cua may nen cin phai tfnh den thoi gian lam 
vice cua thiet bi va cac ton that trong thiet bi, duerng ong cua hd thO'ng lanh, do 
hieu nhiet do thuc te giua buOng lanh va nhiet do s6i cua moi chit hoac giQa 
nhi6t do buong lanh va nhiet do cua nude mu<5i. 

Nang suit lanh cua may nen dO'i vdi mOi nhom buong co nhiet d6 soi 
giO'ng nhau xac dinh theo bieu thirc: 



k-He so lanh tfnh den ton thit trdn duong ong va thiet bi 
b - He s6' thoti gian lam vide 

IQ mn - Tong nhiet tai cua may nen doi voi mOt nhidt do bay hoi. 

He so tfnh den ton thit lanh trdn duong Ong va thiOt bi cua he thO'ng lam 
lanh true tiep phu thuOc vao nhiet d6 bay hoi cua mOi chit lanh trong dan lam 
lanh bang khOng khf. 


t ■ (, c 

-40 

- 30 

- 10 

K 

U 

1,07 

1,05 


DOi vdi he thong lanh gian tiep (qua nude muoi) liy k = 1,12 
Hd s6 thOi gian lam viec ngay ddm cua cac kho lanh ldn (du tfnh lam viec 
22 h trong mOt ngay dem) b = 0,9. 

He so thdi gian lam vide ciia cac thid't b| lanh nho khOng ldn hon 0,7. 

DOi vdi cac kho lanh nho thuong nghiep va ddi song, nhidt tai thanh phin 
ciia may nen liy bang 100% tong cac dong nhiet thanh phin tfnh toan duqc. 

De ude tfnh nang suit lanh cin thid't d i chon may nen cd the su dung cac 
gia tri dinh hudng sau: 

- Dd san xui't 1 kg nude da 650 kj/kg 

- Tu lanh cd nhidt do trong tu la 5°C 260W/lm J 

- Quiy hang thuong nghiep 220W/m chieu dai quiy 

- Tu kinh lanh thuong nghidp 170W/m chieu dai quiy 

- Kho lanh nho dudi ting ham 100-110W/m 2 dien tich 
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- Kho lanh nho thuong nghidp va dcri s6'ng 120-130W/m 2 dien ti'ch 

- Buong bao quan lanh cua kho lanh 16n 110W/m 2 

- Bu6ng bao quan dong cua kho lanh Ion 170W/m 2 

- Buong ket dong » 660W/m 2 

- Buong bao quan dong co ket dong b6 sung 270W/m 2 

Cac giatri tr£n da Iffy tang 10% de ap dung cho khf hau Viet Nam 

2. VI du 

Hay ti'nh dong nhidt qua k£t cSu bao che cua hai bu6ng kho lanh m6t tang: 



Dong nhiet qua k£t ca'u bao che diroe tfnh loan theo cac bidu thurc (17), 
(18), (19) va (21), ket qua th6'ng k£ trong bang. 
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Bang 22. Bang tSng hap ket qua tinh nhiet 
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Chtfcfng 3 

CHON PHLfGNG PHAP LAM LANH 

* • 

VA THE&T LAP SO D6 h£ TH6NG LANH 

Muc tieu 

P 

Lua chon dupe phucmg phap lam lanh cho mot kho lanh cu the khi da biet 
loai san phim can lam lanh va cdng su&t yeu cau. 

Thidt lap dupe so do bo trf may va thiet bj cua he thdng lanh phuc vu cho 
kho lanh neu tren. 

Noi dung tom tat 

- Phan loai cac phuong phap lam lanh, phan tfch uu nhupc diem va pham 
vi umg dung de qua do chon dupe phucmg phap lam lanh hieu qua nhdt phuc vu 
cho loai san pham cu the. 

- Lap so d6 b6' trf may, thiet bj va so dd nguyen ly cua dudng bng trong he 
thdng lanh. 

L CHON PHlTONG PHAP LAM LANH 

1. Phan loai 

m 

Co nhieu phuong phap lam lanh bu6ng va xir ly san pham. Hinh 12 gidi 
thidu each phan loai cac phuong phap lam lanh budng va hinh 13 la each phan 
loai cac phuong phap xir ly lanh san phftm. 

Lam lanh buong true tiep la lam lanh budng bang dan bay hoi dat trong 
budng lanh. Mdi chat long soi thu nhidt cua mdi trudng buong lanh. Dan bay hoi 
co the la cac loai dan doi luu khdng khf tu nhien hoSc cudng bufc bang quat gio. 

Lam lanh budng gian tiep la lam lanh budng bang cac dan nude mudi lanh. 
Thidt bj bay hoi dat ngoai budng lanh. Mdi chdt lanh soi de lam lanh nude mudi. 
Nude mudi lanh duqc bom tuan hoan bom den cac dan lanh. Sau khi trao doi 
nhiet vdi khdng khf trong budng lanh, nude mudi nong se dupe dua trd lai thiet 
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bi bay hoi dd lam lanh xud'ng den trang thai ban diu. Cac dan node muoi bd tri 
trong buong cung co hai loai ddi lira khong khf to nhien va coong burc. 


Lam lanh buong 



Ddi luu khdng khi to nhien (Dan tTnh) Ddi luu khdng khf curing burc (Dan quat) 

- Dan dng 1 ran g;in tudng va gan Iran - Dan quat cac loai 

- Dan dng canh gan tocmg va gan triin - Td dan quat hodng true va ly tam 

- Dan tarn gan tirdng va gin triin 


Hinh 12. Phan loai cac phiMig phap lam lanh buong 



Tiep xuc Ddi luu khdng khf coong buc (Dan quat) 

- Kdt ddng nhanh tidp xuc kidu t&'m - Td dan quat: gia lanh, kdt ddng cham 

- Kdt ddng nhanh bang each nhung - Tunel kdt ddng: Kdt ddng tang cudng 

san pham vao node muoi va kdt ddng nlianh 

- Kdt ddng nhanh bang each nhung 
san pham vao Frddn 

Hinh 13. Phan loai cac plufcmg phap xi( ly lanh sdn pham 
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Cac loai dan true tid'p hoac gian tiep deu dupe bo tri trong huong lanh. 
nhung loai dan quat gio cudng bite co th£ b6’ tri ngoai budng lanh. Khi do 
nguoi ta phai bd tri kenh hut gio va kenh thdi gio de ph in phoi ddu khong 
khi lanh cho budng. Dan quat khi do phai each nhiet hoac dat trong budng 
each nhiet. 

Xu ly lanh trite tid'p la gia lanh san pham hoac ket ddng thuc pham trite 
tiep bang cac dan lanh co mdi chat lanh soi ben trong. Gia lanh san phiim bang 
cac td dan quat co toe do gio trung blnh va nho. Ket dong bang cac td dan quat 
hoac bang each bd tri cac tunel co quat gio cudng bde manh. Ngucti ta cung co 
the ket dong cue nhanh bang may ket dong tiep xuc kieu tarn, trong cac ta'm co 
bo tri dan bay hoi true tiep hoac nhung san pham vao Freon long dang soi. 

Xu ly lanh gian tiep qua nude muoi la phai su dung them vong tuan hoan 
giua may lanh va san phaim. San phaim thai nhiet gian tic'p qua nude muoi tdi 
moi chat lanh soi. Thuc te, each phan loai theo 12 va 13 chua the hoan chinh 
vi luon co nhung ket hop qua lai giila cac phuong phap lam lanh budng vdi 
nhau cung nhu giua cac phuong phap lam lanh budng vdi cac phuong phap 
xu ly lanh san phaim. Vi du, ngay trong mot budng lanh cd the vita sir dung 
dan quat vira sir dung dan doi luu tu nhien hoac trong budng bao quiin vfin co 
the gia lanh san pham hoac lam lanh dong bo sung cac san phaim chua dat 
nhiet do can thiet. 


Noi chung, mdi phuong phap lam lanh budng deu co nhung ycu citu 
thiet bi rieng biet va cung chi dng dung hieu qua cho tirng trudng hop cu 
thd. Mdi phuong phap deu co nhung uu va nhuqc diem, do vay, vdi mdi 
trudng hop cu the ngudi thiet ke se phai chon phuong phap nao phu hop 
nhS't de dng dung. 

Vi du, de giam kho hao siin ph^m trong budng bao quan ngudi ta chon dan 
lanh khong khi doi luu tu nhien. De dam bao chat lupng san pham cao, ngudi 
ta chon phuong phap lanh ddng nhanh hoac cue nhanh, doi liru khong khi 
cudng hire hoac lanh ddng kieu tiep xuc. 


2. Lam lanh tnic tiep 

Hinh 14 gidi thieu each phan loai phuong phap lam lanh true tiep budng. 
Nhiet do soi trong dan bay hoi doi luu khong khi tu nhien thap hon nhiet do 
budng den 10 n C. Trong he thong lam lanh true tiep, mdi chat lanh long d thiet 
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bi ngung tu di qua van tidt luu de vao dan bay hoi. Dan bay hoi dat trong 
budng lanh each nhidt. Mdi chat lanh long soi trong dan, thu nhiet cua khdng 
khi sau do duoc may nen hut vi de nen len ap sudt cao va day vao thiet bj 
ngung tu. 



Hinli 14. Set do detn gian lam lanli buong true tiep 
1. May nen; 2. Binh ngung; 3. Van tidt luu; 4. Dan bay hoi 

He thdng lam lanh true tidp co nhOng uu diem sau: 

- Thiet bj don gian vi khong efin them vong tu^n hoan phu. 

- Tu6i tho cao, kinh t£ hon vi khong phai tiep xuc vdi nude muoi la chat 
gay han gi, an mon manh. 

- Tdn that nang luong vi mat nhiet d6ng nho vi hieu nhidt do giOa budng 
lanh va dan bay hoi true ti£p bao gief cung nho hon hi6u nhiet do giua dan bay 
hoi gian ti£p qua nude mud'i va budng lanh. 

- Tdn hao lanh khi khdi dong nho, nghla la khi lam lanh true tidp thdi gian 
tir khi md may ddn khi budng lanh dat nhidt dd ydu c£u nho hon. 

- Nhiet do budng lanh co thd giam sat qua nhiet dd sOi cua moi chat. Nhiet 
do sdi cua mdi chat co the xac djnh dd dang qua ap kd dau hut cua may nen. 

- De dang dieu chinh nhidt dd bang each dong va ngat may nen (dd'i vdi 
cac may nen nho va trung binh). 

Nhuqc didm cua he thong lanh true tidp: 

- Khi la he thong lanh trung tarn co nhieu hd su dung lanh thi luong mdi 
chat nap vao he thong la rat ldn, kha nang ro ri mdi chat ldn va kha nang xac 
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djnh vi tn ro ri r&'t kho khan. Viec cap long cho cac dan bay hoi d xa gap trd 
ngai do ton that ap suit. Doi vdi may lanh Frddn viec hoi dau se kho khi dan 
lanh dat qua xa va dat tha'p hon vj tri cua may nen. Vdi qua nhidu dan lanh, 
vide phan phoi luong moi chat cho timg dan cung khong thd’ nhu nhau, kha 
nang may roi vao hanh trinh am rat ldn, vSh de bao ve may nen khoi hanh 
trinh am doi hoi sir quan tarn dac bi6t. 

- Kha nang tru 1 lanh cua hd thd'ng lanh true tiep kem hon, khi may ngitng 
hoat ddng thi dan lanh cung het lanh nhanh chong. 

Do nhung nhuoc diem trdn ma ngubi ta chi sir dung he thdng lanh true tiep 
khi so ho tieu thu lanh khong nhieu, dac bidt sir dung dd lam lanh cue bo. Hd 
thong lanh true tiep thudng duoc tu ddng hoa bao gom tu ddng didu khien va 
didu chinh, tu dong bao hieu va bao vd theo nhidt do buong va theo che' dd lam 
viec an toan cua may. 

3. Lam lanh gian tiep 

Hinh 15 gidfi thidu each phdn loai cac phuong phap lam lanh budng gian 
tiep nhd nude muo'i, so d6 g6m hai vong tuan hoan ridng biet. 



Hinli J5. So do dotn gian lam lanh budng gian .tiep 

1. May nen; 2. Binh ngung; 3. Binh bay hoi; 4. Van tiet luu; 
5. Bom nude muo'i; 6. Dan lanh nude mudi; 7. Binh gian nd 


- Vong tuan hoan moi chat lanh de lam lanh nude mudi (chat tai lanh). 

- Vong tuan hoan nude mudi dd tai nhidt tir budng lanh ddn binh bay hoi 
hoac co the noi vong tuan hoan nude mudi de cap lanh tir binh bay hoi den 
budng lanh. 
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Nd’u nhiet dd bay hoi cua mdi chat lanh > 5°C, chat tai lanh la nude. Nhidt 
do bay hoi den -18°C, chat tai lanh la dung djeh muoi NaCl; nhiet do bay hoi 
den -45"C, cM't tai lanh la dung dich muoi CaCl 2 . Trong kho lanh, cac loai chat 
tai lanh la nude muoi nhung trong hd thong dieu hoa khong khi chat tai lanh 
thudng dung la nude. 

Dung dich muoi duoc lam lanh trong binh bay hoi sau do duoc dua vao 
dan lanh trong buong lanh. O trong budng nude muoi nong len do thu nhiet 
cua budng lanh. Sau do nude mudi lai trd vd binh bay hoi de ha nhiet do xuong 
nhiet dd yeu cau. Binh gian nd duoc dung dd can bang the tich dung dich khi 
gian nd vi nhidt, dam bao bdm hoat ddng binh thudng. Bcfm dung de luu thong 
cuong buc nude mudi tit binh bay hoi qua dan, dam bao vong tuan hoan kin 
cua nude mudi. 


Nhiet dd sdi cua mdi chat lanh t„ thap hon nhidt do nude mudi tir 4 - 6"C 
va thap hon nhiet do khong kht trong budng tir 12 - 16°C. Nhiet dd nude mudi 
thap hon nhiet dd khong khf trong budng ddi vdi dan doi luu khong khi tu 
nhien khoang tit 8 - 10°C. 

Nhung uu diem chrnh cua phuong phap lam lanh gian tiep: 

- Co do an loan cao. Chat tai lanh la nude mudi khdng chay nd, khong ddc 
hai vdi co the sd'ng, khdng anh hudng den chat luong bao quan san pham nen 
vong tuan hoan bang nude mudi duoc coi la vong tuin hoan an loan ngan chan 
duoc su tiep xuc true tiep cua mdi chat lanh doc hai (vf du nhu Amdniac) vdi 
san pham bao quan. 

- Khi co vong tuan hoan nude mudi thl may lanh co c4'u tao don gian hon, 
dudng ong d5n mdi chat ngSn hon. He thong duoc ldp rap thanh to hop hoan 
chinh tai nha may che tao ndn co dd tin cay cao hon. Cac cong viec l4p dat, 
hidu chinh, thu ben, thft kin, nap ga, van hanh, hidu chinh, bao dudng deu dd 
dang va don gian hon. 

- Viec cap lanh cho timg ho do nude muoi dam nhiem, ap suat nude muoi 
khdng cao ndn an toan va do km ciia dan khdng qua quan trong. Vide stfa chua 
thay thd dan don gian, dd dang. 

- He thong dung dich mudi co kha nang tru lanh ldn nen nhidt do budng 
lanh sau khi may da dung duy tri duoc lau hon. 
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Nhuoc diem cua he thong lanh gian tiep: 

- Nang suat lanh cua may giam (tdn that lanh ldn) do do chenh lech nhiet 
do giua nhiet do budng lanh va nhiet do sdi cua mdi chdt ldn (1dm hon so vdi 
lam lanh true tiep tCr 4 - 6"C). 

- He thong lanh cong kenh hon do phai them mot vong tuan hoan nude 
muoi gom bom, binh gian nd, cac dirdng ong d5n nude muoi va binh bay hoi 
lam lanh nude muoi. 

- Nude muoi tuy khdng chay nd, doc hai nhung co tinh an mon rhiet bj 
trong vong tu5n hoan va ca cac thiet bi trong khu vuc, neu tiep xuc vdi khdng 
khi se gay an mon manh hon. 

- Ton nang luong bd sung cho bom va each khuay nude mudi. 

Do cac uu va nhuoc didm tren, he thdng lanh gian tiep chi duoc ufng dung 
cho mot so trudng hop nhu he thd'ng didu hoa khdng khi trung tarn, he thong 
can vong tuan hoan an toan (lam lanh thuc phdm va nude uong) khi sir dung 
moi chat lanh doc hai nhu Amoniac. 


4. Cac thiet b| lam lanh khong khi va each bo trl 

Dd lam lanh khong khi trong budng ngudi ta co the sir dung cac thiet bj 
lam lanh khdng khi sau: 

- Cac dan lanh tinh, khdng khi ddi luu tu nhien 

- Cac dan quat, khdng khi ddi luu cudng bde 

- Cac dan va to dan (phuong an ket hop) 

Noi chung, mdi loai dan deu co nhung uu nhuoc diem nhat dinh. Khi chon 
mdi loai dan va phuong phap lam lanh cho mot dng dung cu the, ngudi thiet ke 
phai tim each phat huy duqc uu diem va han che nhuoc diem cua timg loai dan 
va phuong phap lam lanh se sir dung. 

Tong quat, ngudi la chon dan lanh cho cac budng lanh nhu sau: 

- Ddi vdi budng gia lanh va budng ket dong san pham can phai chon dan 
quat vdi sir luu thdng khdng khi cuong burc rat manh. 

- Ddi vdi budng bao quan dong khdng co bao goi ndn chon cac dan lanh 
khdng khi ddi luu tu nhien dd giam hao ngot san phtim. Cac dan lanh co the 
la loai d'ng xoAn co canh hoac tron, co the la dan kidu tarn lap trdn tudng 
hoac tran. 


- Ddi vdi budng bao quan dong co bao goi chong kho ngot san pham nen 
chon dan quat ddi luu cudng bde, nhung dam bao khdng khi luu thdng On hoa. 

- Doi vdi budng bao quan lanh hang cac loai cung ndn chon dan quat 
khdng khi ddi luu cudng buc nhung can dam bao khdng khi luu thdng On hoa. 
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- Ddi vdi cac budng da nang vdi nhidu che dd nhiet dd bao quan khac nhau 
nen chon dan lanh kh6ng khi ddi luu ty nhidn (dan trin, dan tudng ong xoan 
tron, co canh hoac dan tarn) ket hop vdi cac td dan quat doi luu khong khi 6n 
hoa de bao quan hang hoa. 

- Trong cac bu6ng lanh hoac kho lanh thucng nghidp va ddi sdng ndn 
chon dan lanh ddi luu khdng khi tu nhien hoic dan quat ddng bo vdi thiet bj 
lanh di kem. 

Sau day la mot s6' cac thifift bj duoc bo tri trong buong lanh. 

4.1. Dan lanh tTnh 


Cac dan lanh tTnh la cac dan tran, dan tudng khdng khi doi luu tu nhien. 
Cac dan thudng la dan dng xoln trcfn hoac co canh gin each be mat tudng 
khoang 150 - 200 mm, hoac gin trdn trin. Cac dan cung co thd co dang tim. 

Dan lanh tTnh co hai uu did’m co ban: 

- Khdng dung quat ndn khong dn, khong tdn that dien nang do chay quat, 
khdng ton that nhiet do quat toa ra. 

- Dd am khdng khi cao, toe dd khdng khi nho ndn do khd hao san phim do 
bao quan nho hon nhidu so vdi dan quat khdng khi cudng btre. 

Nhuoc diem co ban: 


- Nhiet dd trong bu6ng khdng ddng ddu do td'c dd luu thdng khdng khi nho. 

- Kho bd' tri he thdng thoat nude khi pha bang, pha bang kho va thdi gian 
pha bang lau. 

- Tieu tdn vat lidu ldn vl hd sd toa nhiet phia khdng khi nho ndn ydu ciu 
didn tich trao doi nhidt phai ldn. 

Do khd khan pha bang, dac bidt vdi dan canh ndn ngudi ta hay sur dung 
dng Iron lap tren toan bd dien tich tran de vfira de pha bang, vira de phan phoi 
ddu nhidt do. Tuy nhien, vide hung va din nude thai khi pha bang gap khi 
nhidu khd khan, hon nOa lam giam dang ke chidu cao chit tai cua buong. Bcri 
vSy, dan treo tran thudng duoc bd tri vao cac hanh lang dung cho van 
chuydn, cho hang la chinh. Khi dd pha bang khdng can co tarn bao phii hang. 
Thucmg ngudi ta phai bd tri cac mang d dudi dan lanh dd hung nude va thai 
ra ngoai. 

Trong nhung budng co nhiet dd thi'p, tai nhidt ldn, ngudi ta phai lip dat 
dan tran va dan tudng trdn tat ca cac tudng cua budng lanh. Trong cac budng 
co nhidt dd gin 0"C khdng ndn lip dan trin. 
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Khi lip dat cac dan tran can chii y cac ydu cau sau: chieu rong dan bo tri d 
cac hanh lang di lai khdng vuqt qua 1,2 - 1,4 m, khoang each tir n an den cac 
true ong tren cung la 250 mm, khdng qua 400 mm. 

Cac dan lanh giln tudng duqc gin vao phi a tren gin sat (ran, khong khi 
lanh khi toa tir dan xuong sc tao ra mot man khong khi lanh de bao ve hang 
hoa ca'n bao quan, cho'ng dong nhiet di qua tudng vao buong. 

Khoang each tir Iran xuong den true ciia hang ong tren ciing vao khoang 
150 - 200 mm. 

Khi lam lanh khong khi trong buong bing cac dan lanh, xay ra su dd'i luu 
khdng khi tu nhien do chenh lech mat do khong khi. Khong khi sau khi that 
nhiet cho dan lanh sc co mat d6 ldn hem va chuyen dong xuong phia ducti. Khi 
tiep xuc vdi san phaim hoac be mat tuitng co nhiet do cao hern lai chuyen dong 
len phia tren vii quay lai phia dan lanh. Khi thai nhiet cho dan, khong khi lanh 
di, nhiet do ha xuong dudi di^m dong sucmg nude trong khdng khi se dong lai 
len dan vii bi dong bang lam cho khong khi bi kho di, khi tiep xuc vdi san 
pheim, nude tir san pham bay hoi vao khdng khi va theo khdng khi den bam 
vao dan lanh. Do la qua trtnh van chuyen hoi am rSit dac trong trong budng 
lanh, lam cho san philim kho hao va mat nude. 

De giam do kho hao san phiim do'i vdi cac mat hang khdng co bao got, 
ngudi ta sir dung cac ket can bao che dac biet va thiet bi lam lanh khdng khi 
ngan chan duqc dong nhiet di qua ket cau bao che ciia budng nhu vach ngan 
co ao bao ve nhiet, bo tri doc theo chu vi budng kho lanh, cung nhu mang chin 
bang nirdc da. 

Ao bao vc nhidt nim gitra hai ldp bao ve ngoai, bd' tri d khoang each 500 - 
600 mm. Ldp ngoai va ldp trong ciia vach ma d giua la khdng khi duqc each 
nhidt bang mot ldp each nhiet. Trong ldp ao each nhidt ngudi ta bo' tri dan lanh 
dd lay di dong nhiet ton thi't qua vach ngoai. Khi do dan lanh trong budng chi 
dimg de ha nhiet do ciia san phim bao quan nen dien tich dan con rat nho. Do 
kho hao san pham cung giam di tir 1,5 den 2,5 lan so vdi khi sir dung cac dan 
lanh thong thirdng. 

Ngoai cac phtremg phap tren ngudi ta con sir dung cac man chin bing mot 
ldp bang day mdt vai milimet bd tri tren cac ldp vai hoac bao tai boc len tudng 
hoac boc true tiep Idn san phim de giam do kho hao ciia cac hang ihuc phim 
dong lanh khdng bao goi nhu thit lqn nira con... 
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Vdi man chan bang ngucri ta co the dat do im tuong doi trong budng bao 
quan den 98 - 99%. Su khd hao san pha’m giam tir 1,5 den 2 Un so v6i phuong 
phap bao quan thdng thuong. 

Lop ao giu" nhidt cung co the gan ldn dan tran va cac dan tucfng nhu hinh 
ve. Man chan la tarn thep mong han true tiep len be mar 6'ng hoac canh. Neu 
dan la kieu panel thi man chan phai dat each bd mat panel khoang 200 mm. 
Man chan phai bo tri sao cho khdng kht va <Jm khdng the lot qua. 
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Hinh 16. Bo tri man chan d dan h an va dan tuong 


1. Man chan bang thep tain; 2. Dan ong; 3. Lop khong khi' 


Nhirpc diem cua lop bao vd panel la tieu td'n kim loai tirong doi Ion, thl 
tich budng cung bi giam nhieu, vide bao dudng sura chua va pha bang cung gap 
kho khan hon. 

4.2. Dan quat 

Cac dan lanh quat la cac dan <5ng xoan co canh tan nhidt doi luu khdng khi' 
cudng hire bang quat gio, ben trong ong la m6i chat lanh s6i hoac chat tai lanh. 
Khi lam lanh true tiep, su trao doi nhidt giffa khdng khi' va mdi chat chi thuc 
hien qua vach ong. 
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Hinh 17. Set do he tliong titan hodn Ichdng khi 
a. He thong liai kenh gio 

1. Duong ong h6i; 2. Du6ng 6'ng theii; 3. Dan lanh; 4. Quat gio 
b . He thong mot kenh gio 
c. He tliong ong phun 

1. Dan lanh; 2. Cira hut gio; 3. Ong xodn; 4. Quat gio; 5. Mieng phun 
cl. Dan quat treo 

1. Ong xoan; 2. Mang nude; 3. Quat gio 


Su tuan hoan khong khi trong buong co the co dan hudng hoac khong. 

H6 thong lam lanh khong khi ki6u kh6 co hai kenh phan ph6'i va thu h6i 
khdng khi tuan hoan bieu dien trdn hinh 17. Khong khi tir buong vao bo thu 
h6i khong khi theo 6'ng dSn khi qua dan lanh di vao ong phan phoi va tro lai 
buong lanh khep kin vong tuan hoan nhd quat gio. C5n phai b6' tri mieng thdi 
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gio lanh va mieng hut gio nong sao cho khong khf lanh dugc phan phoi ddu 
trong toan bo the rich budng. 

Mieng thoi cua kenh phan phoi co the hirdrng xudng dudi. Midng hut co the 
quay xuong dudi, quay ngang hoac hifdng len tren sao cho sir phan phoi khdng 
khi' la hop ly nhA't, ke't hop dugc ca vdi cac dong ddi luu khdng khi' tir nhidn. Trdn 
kenh phan phoi khdng khi' con co co cdu dieu chinh luu lugng gio dang clape. 

He thong mot kenh gio co cua lay gio bo' tri phi a dudi dan quat, cac hanh 
lang v(in chuyen hang va cac khe hd gifla cac dong hang lam them nhiem vu 
cua kenh gio phan phoi phi'a tren de phan phd'i cho toan bd didn ti'ch buong qua 
cac cua gio 6 dudi hoac hai ben sudn cua kenh gio. 

He thong ong phun lam lanh khdng co kenh gio. Khdng khf dugc hut vao 
phi'a dudi dan lanh va dugc day qua ong phu trd lai buong sau khi da dugc lam 
lanh. Toe do gio d dng phun kha ldn khoang 15-20 m/s. Do khdng co kenh 
phan phoi nen toe do gio phai ldn d i dam bao phan phoi gio deu han cho cac 
buong ldn. Tuy nhidn phudng phap lam lanh nay ngudi ta cOng khdng sir dung 
cho cac budng ldn do kha nang phan phd'i khdng khi lanh khdng tot. 

He thong lam lanh khdng khi kieu dan quat treo trtin co uu didm la su phan 
phoi khdng khi lanh tuefng ddi ddng deu. 

Su dung dan quat co uu diem cht'nh la sir luu thong khdng khf ddng ddu 
trong toan bd thd ti'ch budng lanh. Qua trinh trao ddi nhiet giua khdng khi, dan 
lanh va san phdm tang, dien ti'ch be mat truyen nhiet giam, tieu tdn nguydn vat 
lidu giam, the ti'ch dan nho gon, ft chidm khdng gian budng. Kha nang didu 
chinh nhiet dd buong lanh cao hon. 

Nhugc diem cua he thong la dd dn cao, tieu tdn nang lugng cho quat, tieu 
ton nang lugng de thai nhiet do quat thai ra, dd khd hao san pham tang, neu 
muon giam do khd hao phai ap dung cac bien phap kha tdn kem va phuc tap. 

ii. so d6 he thong lanh 

1. Khai niem 

A 

So dd he thong lanh la su the hidn don gian mot hd thd'ng cac thid't bi va 
dudng ong cho phep hinh dung tuong ddi cu the vd may moc, thid't bi, dung cu 
va mdi lien he (duerng dng) giua chung. 

So dd he thong lanh phAn ldn thudng dugc bidu didn theo so dd nguyen ly 
nhung cung co the dugc bieu didn theo so dd khong gian. So dd nguyen ly cho 
mot each nhin tong quat vd cac thid't bi va duerng dng, con so do khdng gian 
cho thay ro han vd each bd tri may va cac thiet bi, each lAp dat cac dudng dng, 
dung cu... trong khdng gian. 
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Tuy theo yeu c5u cua tirng trircmg hop irng dung cu the’ ngudi ta co the chi 
lap scr dd nguyen ly hoac sd do khong gian. 

Doi vdi cac h£ thbng trung binh va ltin, do co nhieu may nen, thiet bi 
ngudi ta co the lap so d6 cua tirng cum nhu cum may nen ngirng tu, ngimg tu, 
cum liet liru, binh chiira. bom... 

So do he thong lanh nen hoi bao g6m cac so d6 may lanh Fredn va 
Amoniac lam lanh true ti£p va gian ti£p, nang suat lanh tir nho den trung binh. 

2. Sd do he thong lanh cd nho 

May lanh trong he thdng lanh c5 nho co nang suat lanh khoang 18kW 
(15.000 keal/h). Moi chat lanh chu y6'u la cac Freon lam lanh true tiep. May 
nen lanh la ede loai km. nira km va ho. May lanh nho sir dung chu yeu cho cac 
til lanh sinh hoat, tu va thiet bj lanh thuong nghi^p. cac buong lanh ldp ghep va 
cac kho lanh nho, may di£u hoa nhi6t do. 

Thiet bi ngung tu co the’ la loai lam mat bang khong khf cuSng burc (dan 
qual), bang nude (binh ngung) hoac bang khong khf doi luu tu nhien. 

Thiet bj bay hoi thuong la cac dan lanh khong khf kieu doi luu tu nhien 
hoac cudng burc. Thiet bi tiet luu thuong la van ti£t luu can bang trong hoac 
can bang ngoai. Cac may lanh nho nhu tu lanh gia dinh va thuong nghiep sir 
dung ong mao lam bo phan tiet luu. 



Hinh 18. Scr do lie tliong lanli tren may nen kin 

1. May nen kin; 2. Dan ngung quat; 3. Phin sa'y loc; 4. Binh chua; 
5. Van tiet luu; 6. Dan bay hoi db'i luu tu nhibn; 7. Bau cam nhidt; 
8. Thermostat; 9. Khdi ddng tir 
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Hinh 18 giai thieu so do he thong lanh Freon vdi may nen ki'n, dac biet, no 
duoc sir dung cho cac thid't b| lanh thirong nghiep nhu tu lanh. quSy lanh... 
Nhiet do budng lanh duqc dieu chinh thdng qua thermostat, kht dat nhidt do, 
thermostat cho tin hieu ngat mach may nen va khi nhiet do lfen cao virot mure 
cho phep thermostat lai cho tin hieu dong mach may nen. 

Ngudi ta con co the lap mot van dien ti^ trude van tiet liru de ngan khong 
cho m6i chat lanh long don ve dan bay hoi khi may lanh ngimg hoat dong. 
Trude va sau may nen deu co van chan va tren diremg long den van tiet liru va 
hoi ve may nen con bo tri hoi nhiet de tang hieu qua lanh. 

Da so cac he thd'ng loai nay co role ap sua't cao va thap de bao ve may nen 
khi ap suat qua mire cho phep, ap sua't cao gay nguy hi£m cho thiet b| va may 
nen, ap sua't thap lam hi6u qua kinh te giam, b6i tron kem... 



Hinli 19. Sc? do lie thong lanli clung may nen her 

1. Rale ap sua't cao va tha'p; 2. May nen ho ki£u <t>AK (Nga); 

3. Phin sa'y loc; 4. Van tRft liru nhiet; 5. Dan bay hoi; 

6. Dan ngimg quat; 7. D6ng cd; 8. Binh chura; 

I. Dudng hoi hut v£ may nen; II. Duong ca'p long cho dan bay hoi 
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Mot so he thong dieu chinh nhiet do buong lanh qua role ap sutft thap, khi 
do trudc van tiet ltm phai co van dien tir. Khi nhiet do trong buong lanh dat yeu 
cau. thermostat ngtft dien cua van dien tir, van dien tir dong, long ngimg ctfp cho 
dan bay hoi, ap suat bay hoi nhanh chong giam xuong dudi mire quy djnh, role 
ap suat thap ngtft mach cap dien cho may nen. Khi nhiet dd buong len cao, 
thermostat ndi mach van dien tir. long dirqc tiep tuc cap vao dan bay hoi lam ap 
suat tang len, role ap suat thap ndi mach cho may nen hoat dong trd lai. 

HInh 18 mo ta he thong sir dung dan bay hoi cSp long tir tren xuong. 
Phirong phap nay co iru diem la dfiu hoi ve may nen d6 dang nhirng khi may 
ngimg, moi chat lanh co xu huding dong lai 6 dan bay hoi va khi may nen hoat 
dong trd lai hay gay nen hien tuqng b6'c dSu. So d6 trong hinh 19 khic phuc 
nhuoc didm do bing each ctfp long tirdudi len. 

Hinh 20 gidi thieu so dd he thong lanh kieu ho AK - OB6 mdi chtft lanh la 
R12, nang suat lanh 6,000 keal/h. 



Hinli 20. Sir do he tliong lanh clhng may nen AK- <PB6 


1. May nen hd; 2. Phin stfy loc; 3. Binh ngung lam mat btfng nude; 
4. Van dieu chinh nude lam mat nhd tin hieu ap sutft dau dtfy; 

5. Role ap sutft cao va thtfp; 6. Dan bay hoi tlnh; 7. Van titft luu nhiet; 

8. Hoi nhiet; 9. Dong co 
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Hinh 21 gidi thidu so d6 kh6ng gian cua hd thong lanh kieu ho AK - d>B6 
khi lap dat cho bu6ng lanh. 

De dam bao cho long khong chay vd may nen va tudn hoan ddu dd dang, 
vdi sau dan bay hoi, ngudi ta co the ap dung phucrng phap h6n hop de lap dat 
cac dan bay hoi, nghia la co bon dan cap long tir tren xuong va hai dan ca'p 
long tir dudi len. Nguyen ly hoat dong cua he thong nhu sau: Hoi Freon sinh ra 
trong dan bay hoi duoc may nen hut \i, nen len ap sua't cao va day vao binh 
ngung lam mat bang nude. C) trong binh ngung, hoi m6i chat thai nhiet cho 
nude va ngung tu thanh long, long se theo dudng 6ng qua phin say loc vao van 
tiet Iuu nhiet. Qua van tiet luu nhiet, moi chat se ha nhi6t do va ap sua't va sau 
do soi trong dan bay hoi, thu nhiet cua mdi trudng, hoi sinh ra duoc may nen 
hut v6, hinh thanh vong tuan hoan kin cua mdi chit lanh. 

Nhidt do trong budng lanh duoc dieu chinh nhd role ap sua't thap 
(pressotat). Ap suat ngung tu duoc didu chinh tu ddng nhd van dieu chinh nude 
lam mat vao thidt bj ngung tu. Bao ve ap sua't cao cua may nen nhd role ap 
suat cao. Co the di^u chinh nhiet do cac budng lanh chenh nhau tdi 4 - 5°C. 



Hinli 21. So do khong gian lie lliong Iqnli dung may nen AK-0B6 
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Nhung hd thong nho co nang sua't lanh tir 10 den 14 kW co thd dung de 
cap lanh cho bon budng co nhiet do khac nhau cua mdt tira hang thuong 
nghiep (hinh 22). Trong trufrng hop nay tir bang dung cu phai co dudng cap 
long va ca'p hoi rieng cho timg cum dan bay hoi cua tirng buong. Tren dudng 
cap long, trade van tid't liru cua m6i cum dan cua m6i buong ngucri ta lap mot 
van dien tir. Thermostat didu chinh nhiet do budng thdng qua dong md van 
dien tir. Khi nhiet do buong dat yeu cau se ngimg ca'p long cho dan bay hoi va 
khi nhiet do cao se cap tro lai bang each dong hoac md van dien tir. Truong 
hop tat ca cac van dien tir deu dong (ca bdn buong deu dii lanh) ap sua't hut cua 
may nen se giam thap, role ap suat tha'p se cat mach cua may nen, may nen se 
ngimg lam viec. Khi chi mot trong bdn budng c£n cap lanh, van dien tir cua 
budng do md ra, long tran vao dan, ap sua't phia hut tang, role ap sua't thap 
dong mach cho may nen hoat ddng trd lai. 



Hinli 22. S<rdo ngnyen ly may lanh XM-0Y8 

1. May nen; 2. Dong co; 3. Van dieu chinh nude lam mat; 
4. Binh ngung; 5. Role ap sua't; 6. Hdi nhiet; 7. Phin say loc; 
8. Van dien tir; 9. Thermostat; 10. Dan lanh tlnh PCH-12.5C; 
12. Van tie't luu nhiet; 13. Van didn tir; 14. Dan quat 
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Ap suat ngung tu cua moi chat lanh trong binh ngimg cung diroc dieu 
chinh nhb van dieu chinh nubc. Van dieu chinh lA'y tin hieu ap suA't tu dau day. 
Khi ap suat diiu daiy (ngung tu) qua cao. cua van tu dong mb to ra cho nubc 
vao nhidu hon. Khi ap suat dau daiy xuong qua thap van tu dong khep lai. 
Trong nhidu trubng hop, d6 tiet kiem nubc ngubi ta con lip them mbt van dien 
tir tren dubng cap nubc vao binh ngung. Van dien tir mb khi may nen hoat 
dong va dong lai khi may nen nghi. 

Trong dieu kien Viet Nam, vice cap nubc thubng xuyen cho may nen 
nhithi khi gap kho khan. Nhi6u co sb phai sir dung nubc tuan hoan. nghTa la 
phai co be nubc va thap lam mat nubc. bom nubc va he thong dubng ong dAn, 
dan phun di kem. Doi vbi may lanh nho. dieu do gay ton phi', cong kenh... 
Nhicu co sb da chon phuong an dung dan ngimg quat (giai nhiet bang khong 
khi) lhay cho binh ngung lam mat bang nubc, tuy hieu suat lanh kem hon 
nhung thiet bj don gian hon va phu hop vbi nhung noi khong du nubc lam mat. 

Hinh 23 gibi thieu so do khong gian cua may lanh XMB<t>YBC-12 (12,000 
keal/h) dung dan ngung quat. May cap lanh cho bon buong vbi bon che do 
nhiet do khac nhau. 



Hinh 23. So do may lanli nho bon buong bon nliicl do 


1. May nen; 2. Binh chua; 3. Dan ngimg quat; 4. Dan lanh tmh: 
3. Van tiet liru. 6. Van dien tir; 7. Thermostat; 8. Dan lanh quat; 
9. Hoi nhiet; 10. Phin sAy loc 
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3. Sd do he thong lanh cd trung va dang to hop 

Do nhirng lai diem ve lap dat. van hanh dd dang, dd tin cay va tuoi tho cao 
nen phan ldn cac he thong lanh cd trung diroc lap rap d dang td hop. 

Cd hai dang td hop hay gap nh&'t la td may nen binh ngirng va td hop lanh 
hoan chinh lam lanh true tiep hoac gian tiep qua chat tai lanh. Cac dang td hop 
dac biet duoc sir dung khi cac loai may nen la loai dac chiing nhu may nen 
true vlt. may nen ly tarn. 



I linli 24. He lliong lanli kie'u to lu/p lam lanh chat tai lanlt XM22 


1. May nen; 2. Khdp nd'i; 3. Dong co; 4. Binh ngung; 5. Binh bay hoi; 

6. Hdi nhiel; 7. Phin say loc; 8. Van tiet luu; 9. Budng lanh; 10. Bom nude muo'i; 
11. Role ap suat; 12. Bo dieu chinh cap long cho dan bay hoi; 13. Van dien tir; 
14. Role hieu ap suat ddu; 15. Thermostat; 16. Van dien tir budng lanh 

Cac td hop lanh true tidp thucrng lit cac loai may lanh dung cho mot ho 
tieu thu lanh nhu cac td lanh dung tren oto, tau hoa va tau thuy lanh. Cac td 
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hop gian tiep dung cho nhidu hd tieu thu nhu cac kho lanh hoac dieu hoa 
kh6ng khi. 

Hinh 24 gidi thieu so dd dac trimg cua he thong lanh dung chat tai lanh, 
may nen OB22, <t>YY45, d>YY90 nang suit lanh 22,000; 45,000 va 90,000 
kcal/h voi cac thiet bi tu dong didu khidn, dieu chinh va bao vd, m6i chat R22. 

Nhidt do trong budng lanh duoc didu chinh theo each thermostat dong ngat 
van didn tu ci'p nude muoi lanh cho budng lanh. Cac thermostat cung dieu 
khidn bom nude muoi hoat ddng. Khi thermostat cuoi cung ngat mach van 
didn tir thi cung ngat mach bom luon va khi chi c£n mdt thermostat dong mach 
mo van didn tiir thi bom nude muoi cung duoc dong mach. 

Su lam vide cua may nen cung duoc dieu khien bang thermostat bo tri tren 
tram tid't luu va tren ldi ra cua nude mud'i, lay tin hieu tir nhiet dd nude muoi 
ra. Khi bom ngimg lam vide thi may nen cung ngirng lam viec, va khi bom 
hoat ddng trd lai thi may nen cung duoc dong mach dd hoat ddng. 

Moi chat lanh Freon duoc ca'p vao binh bay hoi nhd td hop didu khien 
nhidt do hai titfp diem ban din vi sai va van didn tir. Tuy thude vao do qua 
nhifet cua hoi moi chat lanh hut ve may nen ma bo di6u khien dong ngat van 
dien tir cap long hoac ngimg cap long cho binh bay hoi. Van tid't luu di£u 
khien bang tay lap dat phfa sau van dien tir. 

Role ap suit cao va thap bao vd may nen khoi ap suat qua cao phia diy va 
qua thi'p phia hut. Trong cac so dd co binh bay hoi lam lanh nude muoi, role 
ap suit thap ri't quan trong bao vd cho binh bay hoi khong bi nude muoi ddng 
bang trong cac o'ng trao doi nhidt. 

Hd thd'ng boi tron cua may nen ducrc role hieu ap suat dau kiem tra va bao 
vd. Nd'u hd thong bdi tron bi true trac, ap suit dau khong dat yeu cau bdi tron. 
thiet b| se tac ddng ngirng may nen. 

De tid’t kidm nude lam mat binh ngimg, ngudi ta bd' tri van didu chinh luu 
luong nude va van dien tir. Van didu chinh nude dung de didu chinh ap suat 
ngung tu va van dien tir dd dong hoac md nude dong thdi vdi su hoat dong cua 
may nen. 

Hinh 25 gidi thidu so dd he thbng lanh mot cfl'p dung cho dieu hoa khong 
khi trdn tau thuy. Nang su&'t lanh cua may Q () = 150 kW, nhidt do khdng khi ra 
la 1 l"C, nhidt do ngung tu la 40"C. May nen pittong duoc trang bi cac thiet bj 
bao ve 12 den 14. Ap suat ngung tu duoc giu on dinh nhd van dieu chinh tu 
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dong nude. Neu co thiet bj lap song song co the nd'i chung dudng tir binh chira 
ra van. Van tiet Uni nhiet can bang ngoai didu chinh ca'p long cho dan bay hoi. 



Hinh 25. So do mciy lanh mot cap dieu liod khdng klti 
tren tdti tlmy ciia Due 

1. May nen; 2. Binh ngung ong chum; 3. Dan bay hoi; 4. Van tiet luu; 

5. Bo dieu chinh ap suat hut (Gom mot van chinh va m6t van di^u khie’n); 

6. Binh chira; 7. Van dien tir; 8. Phin loc; 9. Binh tach dau; 10. Phin sa'y; 

11. Mat ga; 12. Role ap sua't; 13. Bo dieu khi6n nang sua't lanh; 14. Role 
ap suat dau; 15. Van dieu chinh nude tu ddng; 16. Dudng nd'i vdi 1 6 du 

phong hoac song song; 17. Dudng can bang ap suat; 18. Van chan 

De dat duoc nhiet do 6n dinh cua khdng khi lanh ra, ngudi ta sir dung bd 
didu chinh ap suat hut gom mot van chinh lap tren dudng hut va mot van didu 
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chinh la'y tin hieu nhiet do khong khi ra de dieu chinh ap suat hut. Van dien t£r 
7 mo khi may nen hoat dong va dong khi may nen ngirng hoat d6ng. Tren so 
do khong bidu didn cac van chan, cac vj trf lap nhiet ke, ap ke chi thi cac thong 
so lam vide, cac 6'ng dan nap va xa, cac van an loan cung nhu binh xa khi 
khong ngirng cho binh ngirng va binh chura ma cong nghe lap rap yeu cau. 

Hinh 26 gidi thidu so do don gian cua mdt t6 hop lanh hai cap nen, moi 
chat lanh la am6niac cua Dire. 


Thiitbf bay J,Ji 
6 _[ 



Hinh 26. Set do dan gian to hop may nen hinli ngirng NH ,, 2 cap nen 

1. May nen ha ap; 2. May nen cao ap; 3. Dong co; 4. Binh trung gian; 

5. Binh ngirng; 6. Binh lach long; 7. Van tiet liru kieu phao ap suat cao; 

8. Bom tuan hoan NH,; 9. Binh tach d4u va thiet bi hoi dau; 10. Phin loc; 

11. Role ap sua't dau; 12. Role ap suat cao; 13. Van khdi d6ng; 14. Van 
dien tir d£ dieu chinh nang suat lanh; 15. Xa dau va nap m6i chat 

Day la to hi^t hoan chinh, khi mua ve chi cin noi vdi cac dan bay hoi la 
may co the hoat dong dirge ngay. To hop co nang suat lanh tir 65 den 220 kW 
6 nhiet do -30"C hoac 25 den 95 kW d nhiet do -45"C/+35°C. 
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Hinh 27 gicfi thieu so d6 may lanh true vft ciia Due dung cho cac tau danh 
ca lefn. Nang suat lanh Q n = 130 kW. nhiet d6 s6i - 40°C, nhiet do ngung 
36°C, nhiet do moi chat a binh qua lanh tir - 15"C den - 20 (I C, nhiet do bay hoi 
6 binh qua lanh - 25"C. Nhiet do bay hoi thap hon nhiet do moi chat long qua 
lanh khoang 5"K. 



Ilinh 27. May lanh co may nen true vit clung cho tau danh c a 

1. May nen true vft vdi cac thiet bj bao ve nhiet do, ap suit, hieu ap suit dau 
0,2Mpa, binh tach dau/binh lam mat dau. OK va co cau hoi dau de boi tron 6 
do va de tran dau, duong chay tran v6i van an toan kieu 16 xo; 2. Binh ngung 
ong chum; 3. Binh chira; 4. Dan lanh quat; 5. Binh qua lanh; 6. Van tiet luu 
nhiet can bang ngoai; 7. Bo dieu chinh ap suat hut; 8. Van tiet luu tay; 

9. Binh do nhiet do de tao ra nhiet do tuong ling vdi ap suat hut; 10. Phin loc; 
11. Phin sa'y; 12. Chi thi do am; 13. Van dien tir; 14. Bo dieu chinh dien tir 


O chc do lanh binh thu6ng, m6i chat lanh sau khi qua may nen se di vao 
binh ngung. binh chira, dan lanh. Nang suat ciia may lanh duoc dieu chinh qua 
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binh do nhiet do (binh bay hoi phu) va bo dieu chinh nhiet d& di kem. Tai binh 
do nhiet d6 co b6' tri mot d&u cam nhiet di nhan tin hi£u nhiet dd ty le tuong 
umg vdi ap suat bay hoi. Bo dieu chinh ba diem nay dieu khien m6t he van 
trong he thO'ng thuy lire dieu chinh nang suit may ndn. 

Chi khi nhiet d6 bay hoi tang len, nghla la edn phai tang nang sua't lanh 


cua may, thi thiet bi tiet luu ap suat hut bat dau dieu khi^n nang tai may nen 


(cho hut hoi 6 ap suat trung gian). Qua do long ngimg tu 6 binh trao ddi nhiet 


dupe qua lanh. Bang each nay, nang sua't lanh cua may lanh co thd tang len 


dfin 40%. 
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Chtfcfng 4 

tinh toAn chu trinh lanh m6t cAp 

A ■ 

VA TINH CHON MAY, THlfiT BI LANH 

m m * 


Muc tieu 

m 

Xac dinh duoc gia tri chi'nh xac cac thong s6' cua ch6' d6 lam viec trong 
chu trinh lam lanh cho mot kho lanh cu the khi da biet loai san phim cSn lam 
lanh va cong suat yeu cau. 

Tinh chi'nh xac cong su&'t cua may nen va cac thiet bi khac trong he 
th6ng lanh. 

Chon diroc loai thiet bj phu hop. 

Noi dung tom tat 

- Chon cac thong s6' nhiSt do cua che do lam viec. 

- Xay dung chu trinh lam viec theo cac thong so da chon va tmh toan nang 
sua't lanh; cong nen rieng. 

- Xac dinh so luong, chung loai may nen, c6ng suat lap dat cua dong co di6n. 

- Tinh toan dien ti'ch trao doi nhidt cua thi6t bj ngung tu, xac dinh luu 
luong cua chat lam mat. 

- Tmh toan dien rich trao doi nhiet thiet bi bay hoi, xac dinh liru liiOng cua 
chat tai lanh. 

- Tmh chon cac thiet bi phu phu hop cong suat cua he thong. 

- Tinh chon thap giiii nhidt phu hop cong suat cua thiet bi ngung tu. 

- Tinh chon dirofng ong phu hop cong suat cua he thong. 

- Tinh chon bom node va chat tai lanh phu hop cong suat cua cac thiet bi 
trao doi nhiet. 

- Tinh chon quat phu hop cong suat cua he thong. 
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L CHON CAC THONG S6 CUA CHE DO LAM VIEC 


Che do lam viec ciia mot he thong lanh dupe dac trirng bang bPn nhiet 
dd sau: 

- Nhiet do soi cua moi chat lanh t„. 

- Nhidt dp ngtrng tu cua moi chat lanh t k . 

- Nhiet do qua lanh cua mdi chat long trudc van tid't liru r y/ . 

- Nhiet do hoi hut v£ may nen (nhiet dp qua nhiet)/,,,,. 


1. Nhiet do soi cua moi chat lanh 

Nhiet do soi ciia moi chat lanh dung de ti'nh toar. thiet kd' co thd lay bang 
h — h ■ 

t h - Nhiet do buong lanh 

At,, - Hidu nhiet do ydu ciu 

DPi vdi dan bay hoi true tiep, nhidt d6 bay hoi lay thSp hon nhiet do buong 
8 - 13°C. Dd’ khong phai dua them nhiet d6 bo sung, doi veti m6t s6' buong 
ridng biet (khi can duy tri d6 im thap) nguoi ta I4y hieu nhiet do dd'n 15°C. 
Nhung cung co truefng hop (khi cin duy tri do £lm cao) hidu nhiet do chi la 5"C 
den 6 n C. Hidu nhiet do cang ldn thi do Sim tuong doi trong buOng cang thap. 
Doi v6i nhiet do soi tha'p hon -25''C cung co the sir dung hidu nhiet dp do, k£ 
ca buong dac biet de bao quan trirng, hoa qua. Khi bao quan dai ngay hoa qua 
co th^ chon hieu nhidt dp tir 3 - 4°C. 

Doi voi cac thiet bi lanh thucrng nghidp va doi song ndn chon hieu nhidt dp 
ldn hon den 15°C - 19°C do dien tich be mat dan bay hoi nho, hd so truyen 
nhiet cung nho. 

Hieu nhiet dp tPi uu trong nhidu trudng hop la At n = 8°C - 13°C 

Trong cac he thdng lanh gian tidp, nhiet dp sdi cua mdi chat lanh ldy thap 
hon nhiet dp nude muoi tur 5 - 6"C va nhidt dp nude mudi tha'p hon nhiet dp 
buong lanh tir 8"C den 10°C. 


2. Nhiet do ngting tu cua moi chat lanh 

Nhiet dp ngung tu cua moi chat lanh phu thupc vao nhidt dp cua m6i trudng 
lam mat ciia thiet bi ngung tu. Nd'u thiet bi ngung tu lam mat bang nude: 
h - t n q + At k 

t w2 - Nhidt d6 nude ra khdi binh ngung 

At k - Hieu nhiet dp ngung tu ydu cau, thudng chon At k = 3 4- 5 (I C 
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Trong mdt vai truong hap ngudi ta ltfy chuiin la nhifit do trung binh cua 
nude khi vao va ra khoi binh ngung, hieu nhiet do lay bang 4" + 6°C (5"C). 

Chon hieu nhiet do ngung tu thirc ra la mot bai toan td'i uu ve kinh te de 
dat gia thanh mot don vj lanh la re nhat. Neu hieu nhiet do ngung tu nho, nhiet 
do ngung thap, nang sua't lanh tang, dien nang tieu ton nho nhung tieu hao 
nhieu nude va neu gia thanh nude ldn thi chi phi se Idn. 

Vdi may lanh Freon nen chon hieu nhiet do ldn gap hai lan may Amoniac. 
Nhiet do nude ddu vao va diu ra chenh nhau 2 6"C va phu thuoc vao kieu 

binh ngung. t„. : = t w , + (2 -s- 6)"C 

l wl - Nhiet do nude vao binh ngung 
- Nhiet do nude ra khoi binh ngung 
Doi vdi binh ngung ong vo nSm ngang chon At n . = - l w , = 5 "C 

Dd'i vdi cac thid't bi lanh thuong nghidp va din dung chon At,, = 8 + 10 "C 
Nhi6t dd nude vao binh ngung phu thuoc vao dieu kien moi trudng. 

Khi sir dung nude tuiin hoan qua thap giai nhiet. l&'y nhiet do nude vao 
binh ngung cao hon nhiet do nhiet ke udt 3 - 4"C. 
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Vf du: Tir nhiet dp kh6ng khf la 30 ( ’C va do £m 60% dong xuong gap 
dudng nhiet tai rieng q, = 1500W/m 2 , dong ngang se tim dupe nhipt dp ngung 
tu t k = 34,6°C. Trudng hop cac so lieu da cho co didm cat nam ngoai do thi co 
thd dung phuefng phap noi suy de xac dinh t k . Thuan tien nhat la xac dinh 
entanpi cua khdng khf theo do thi h - d r6i keo dai dudng q r de xac dinh t k . 

Nude gieng va nuPc thanh pho chi sir dung mdt lan. 

- Nude gieng khoari lay bang nhiet dp trung binh nam. 

- Nude thanh pho lay cao hon nhiet dp trung binh nam tir 3 - 4"C neu la 
nude gieng ngam, bang nhiet do nhiet ke udt neu lay nude mat (song, ho...) 

Doi vdi dan ngung giai nhiet bang khong khf, hieu nhiet do trung binh 
giua moi chat ngung tu va khong khf tir 10 -r 15 H C. 

Nhiet dp khdng khf vao, ra co dp chenh tir 6 ^ 9 n C ddi vdi cac dan ngung 
amdniac cua cac may lanh ldn va khoang 3 4°C vdi cac may lanh freon nho. 

Vdi cac dan ngung tudi nhipt dp nude giu nguyen va co the lay bang nhiet 
dp nude tuan hoan (ldn hefn i u khoang 3 + 4°C). 

Nhiet dp ngung tu khi sir dung dan tudi phu thupc vao tai nhiet ciia dan 
ngung va trang thai khdng khf ben ngoai, dac biet la dp ^m. Vdi tai nhiet rifeng 
ciia dan ngung q f = 1750 - 2000 W/m 2 co the lay nhipt dp ngung tu cao hem 
nhiet dp nude tudn hoan tir 4 ^ 6"C la phii hpp vdi khf hpu Viet Nam. 

Co the chon nhiet dp ngung tu theo hinh 28 

3. Nhiet dp qua lanh 

Nhiet dp qua lanh ciia mdi chat la nhipt dp ciia mdi chat long trude khi 
vao thiet bj tidt luu. Nhidt dp qua lanh cang tha'p nang sudt lanh cang ldn, vi 
vdy ngudi ta cP gang ha nhiet do qua lanh xuong cang th&'p cang tot. Tuy 
nhien, dP'i vdi may lanh mot cdp khong co h6i nhipt (amdniac) nhiet dp qua 
lanh khi qua thiP't bi trao ddi nhiet ngupc chieu vSn cao hem nhiet dp nude 
vao tir 3 - 5°C. 

tq! ~ f wl + (3 +5fC 

Nude mdi ddu tidn dupe dua qua thidt bi qua lanh sau do mdi dua vao 
dan ngung. • 

Ngay nay, do thiet bj qua lanh lam cho he thong thdm cong kenh, tieu tPn 
vat tu tang, gia thanh tang ma hieu qua dem lai khong cao nen cac may lanh 
hau het khong trang bi thiet bi qua lanh nua. Viec qua lanh dupe thuc hien 
ngay trong thidt bi ngung tu bang each de mire long ngap vai ong dudi ciing 
ciia dim ong trong binh ngung Png chum. Nude cap vao binh se di qua cac ong 
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nay trade de qua lanh mOi chat long sau do mdi di len cac ong tren de ngong 
tu mOi chat. 

Thiet bj lanh frddn cung khdng duqc trang bi thiet bi qua lanh. Viec qua 
lanh b day duqc thuc hien trong binh hoi nhidt, giua moi chat long nong trade 
khi vao van tiet luu va hoi lanh d binh bay hoi ra trude khi vao may nen. 

4. Nhiet do hdi hut 

La nhiet do cua hoi moi chat trade khi vao may nen. Nhiet do hoi hut bao 
gid cung ldn hon nhidt do sdi cua mdi ch&'t. 

De dam bao may nen khdng hut phai long, ngudi ta bo tri binh tach long 
va phai dam bao hoi mdi chit hut vao may nen nhit thiet phai la hoi qua nhiet. 
Do qua nhiet d ttrng loai may nen va timg loai mdi chit la khac nhau. 

Vdi mdi chat la amoniac, nhidt dd hoi hut cao hon nhiet do sdi td 5"C den 
15°C, nghia la do qua nhiet hoi hut nay co the dam bao an toan cho may nen 
khi lam viec. 

h = t 0 + (5+ 15 fC 

Sa qua nhiet hoi hut trong may nen amoniac dat daqc bang ba each: 

- Qua nhiet ngay trong dan lanh khi sir dung cac loai van tiet lou nhiet. 

- Qua nhiet nhd hoa tron them vdi hoi nong tren dadng ve may nen. 

- Qua nhiet do tdn that lanh trdn dadng d'ng tir thid't bi bay hoi vd may nen. 

Do nhiet do cuoi tarn nen cua amOniac cao ndn dd qua nhiet nhd la td't. 

Trong dieu kien van hanh tai Vidt Nam nen chon btnh tach long hieu qua cao 
de giam do qua nhidt hoi hut ddn gia tri thip nhit. 

Doi vdi may nen fredn do nhiet dd cud'i tdm nen tha'p nen dd qua nhidt hoi 
hut co the rat cao. Trong cac may fredn dd qua nhidt ctia hoi hut dat duqc 
trong thitft bj hdi nhidt. 

Vdi mdi chat R12 dd qua nhidt hoi hut den 30°C. 

Vdi mdi ch&t R22 do qua nhiet hoi hut khoang 25°C. 

Dac biet vdi mdi chat R22 khi sdi b nhiet dd tha'p khdng ndn chon dd qua 
nhiet qua ldn. 

Trong nhfrng may nen km va nira km, hoi freon hut vd con daqc qua nhiet 
khi lam mat cho cudn day cua dong co nhung trafrng hop nay khdng xet den. 

II. XAY DUNG CAC CHU TRINH LAM VIEC VA TINH TOAN 


Cac chu trlnh may lanh nen hoi da duqc gidi thieu ky trong cac giao 
trinh Ky thuat lanh co so. Trong giao trinh nay chi di vao cac chu trinh co 
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ban co umg dung nhi£u trong thuc td', do la xay dung va tinh toan cac chu 
trlnh mot ca'p. 

1. Chu trinh mot cap amoniac 

1.1. So do va chu trinh tren do thj nhiet dong 

Hinh 29 m6 ta so dd don gian nha't cua he th6ng lanh mot ca'p hay dupe sur 
dung cho moi chat amoniac. 

He thdng lanh hoat d6ng nhu sau: Hoi m&i chat sinh ra 6 thiet bi bay hoi 
duoc may nen hut ve va nen len ap suat cao day vao thiet bi ngung tu. Tai binh 
ngung tu hoi moi chat thai nhiet cho nuctc va ngung lai thanh long va tiep tuc 
duoc lam lanh. Long co ap suat cao di qua van tiet luu vao binh bay hoi. Trong 
binh bay hoi long moi chat s6i ct ap suat thap va nhiet do thi'p thu nhiet cua 
m6i trudng lanh. Hoi lai dupe hut ve may nen, khep kin vong tuan hoan cua 
mdi chat. 

Sir thay doi trang thai moi chat trong chu trinh nhu sau: 

1’-1 - Qua nhiet hoi hut 

1- 2 - Nen doan nhiet hoi hut tir p„ len p k ; s, = s 2 

2- 2’ - Lam mat dang ap hoi m6i chat tir trang thai qua nhiet xudng 

trang thai bao hoa. 

2’-3' - Ngung tu moi chat ding ap va ding nhiet 

3’-3 - Qua lanh moi chit long dang ap 6 ngay trong binh ngung 

3- 4 - Tiet luu 6 van tiet liru h 3 = h 4 (entanpi truck: va sau khOng doi) 

4- 1' - Qua trinh bay hoi trong binh bay hoi ding ap va dang nhidt 6 p 0 , t,, 

Phuong phap xac dinh cac diem nut trong chu trinh tren do thj IgP-h 
Di£m 3' - Giao diem cua p k va x - 0 (bao hoa long) 

Diim 3 - Giao didm cua p k va nhiet d6 qua lanh/ v ; 

Diem 4 - Giao diem cua p u va h 3 vi qua trinh tiet luu h } = h 3 
Did’m /’ - Giao diem cua p„ va x = I (bao hoa khd) 

Di6m 1 - Giao diem cua p 0 va ! ql , (nhiet d6 qua nhiet) 

Didm 2 - Giao di£m cua p k va s, = s 2 

Dac diem cua cac qua trinh trong chu trinh la: 

- Qua trinh 4-1': Bay hoi thu nhiet cua moi trudng lanh, san xuat lanh dap 
umg muc tieu cua he thong. 

- Qua trinh V -1: Qua trinh qua nhiet hoi hut 

- Qua trinh I - 2: Qua trinh nen hoi m6i chat trong may nen, qua trinh nen 
ti6u thu cOng nen do dong co cung cap. 
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- Qua trinh lam mat, ngirng tu va qua lanh xay ra trong blnh ngirng tu ket 
hop v6i thai nhiet cho nircrc lam mat. 


NiCdc muoi. 


h3 h.v 


hi hi h{kJ/kg) 


Hinh 29. Chu trinh mot cap amoniac 

a. S a d6. MN. May nen; NT. Ngirng tu 
TL. Tiet luu; BH. Bay hoi 
b. Chu trinh tren d6 thi lgP-h 
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Ten goi cac nhiet dd 6 cac diean nut nhu sau: 
t, = t h - nhiet do hoi hut ve may nen, t ( = t qn 
t r = t 0 - nhiet do soi cua moi chat trong dan bay hoi, t r = t 4 = t,, 
t 2 - nhiet do cuoi tarn nen. 

ty - nhiet do bao hoa cua moi chat trong binh ngtrng tu, t 2 = t k 
t T - nhiet do long bao hoa cua mdi chat trong binh ngung tu, t T = t k 
t, - nhiet do qua lanh long, t, = t ql 

1.2. Tinh toan chu trinh 


Trudc khi xac dinh cac dai luong cua chu trinh can phai xac dinh dirge: 

- Moi chat lanh sir dung trong chu trinh 

- Thiet lap dugc chu trinh tren d6 thi lgP - h theo so dd thich hop 
Cac dai luong chmh cSn xac dinh tren d6 thi la: 

a. Cac thong sd'h ang thai cctban dcac diem nut cua chu trinh 


^^\^Thong sd 
Didm ntit\^ 

t;°C 

p; MPa 

h; kJ/kg 

v; m^/kg 

r 





1 





2 





3' 





3 





4 






De co the tinh toan cac dai luong tiep theo nhu nhiet do, ap suat, entanpi 
va the tich rieng. Sau do lap thanh bang de ghi cac ket qua tra tir d6 thi hoac tir 
bang hoi ap suat bao hoa cua moi chat: 

b. Nang suat lanh rieng q () (kJ/kg) la nang suat lanh cua mot kg moi 
chat lanh long b ap suat cao va nhiet d6 cao tao ra khi qua van tiet luru va 
bay hoi het trong thiet bi bay hoi thanh hoi bao hoa kh6 6 nhidt d6 va ap 
suat bay hoi. 


q„ = h r - h 4 ; kJ/kg (40) 

h, - Entanpi cua hoi bao hoa khi ra khoi thid't bj bay hoi 
h 4 - Entanpi cua moi chat sau khi qua thiet bi tiet liru 
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(41) 


c. Nang suat lanh rieng the tick q r (k//m 3 ) 

q v = • Ulm j 

v - The rich rieng cua hoi hut ve may nen 

d. Cong nen rieng I (kJtkg) la cdng ly thuyet ma may nen phai sinh ra de 
nen 1 kg hoi m6i chat theo qua trinh doan nhiet til p n len p t 

1 = h 2 - h,; kJ/kg (42) 

h, - Entanpi cua hoi vao may nen 

h, - Entanpi cua hoi qua nhiet ra khoi may nen 

e. Nang suat nhiet rieng q t (kJ/kg) la Luqng nhiet ma 1 kg moi chat thai 

ra cho nude hoac khdng khi lam mat de ngung tu va qua lanh trong thiet bi 

ngung tu. 

q k = h, - h,; kJ/kg (43) 

h, - Entanpi cua long khi ra khoi binh ngung 
h 2 - Entanpi cua hoi qua nhiet ra khoi may nen 

g. He so lanh aia chu trinh e la ty so giua nang suat lanh dat duqc tren 
edng lieu ton cho chu trinh 

s=^ (44) 

/ 

2. Chu trinh mot cap freon 

2.1. Su do va chu trinh tren do thj nhiet dong 

Chu trinh may lanh m6t cap freon hoat ddng nhu sau: Hoi moi chat sinh ra 
d thiet bi bay hoi duqc qua nhiet so bq (do van tiet luu nhiet) di vao thiet bi h6i 
nhiet, thu nhiet cua chat long nong, qua nhiet de'n nhiet do t, roi duqc hut vao 
may nen. Qua may nen duqc nen doan nhiet len trang thai 2 va duqc day vao 
binh ngung tu. Trong binh ngung tu, hoi thai nhiet cho nude lam mat, ngung 
lai thanh long va duqc qua lanh mdt ft. Do qua lanh d dtiy nho nen co the bo 
qua. Long duqc din vao binh hdi nhiet. Trong binh h6i nhiet long thai nhiet 
cho hoi lanh vira d binh bay hoi ra va nhiet dd ha tir t y xud'ng t 3 sau do di vao 
van tiet luu va duqc tiet luu xuo'ng trang thai 4 va duqc diy vao thiet bi bay 
hoi. Trong thiet bi bay hoi, long bay hoi thu nhiet ciia moi trudng lanh. Hoi 
lanh sinh ra duqc may nen hut vd sau khi di qua thiet bi hoi nhiet, khep kin 
vong tuan hoan. 
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Hinh 30. Set do co hoi nhiet ciia chit trinh freon mot cap 
va elm trinh tren do tlti IgP-h 


Chu trinh cua freon co khac biet voi chu trinh cua amoniac chi la sir qua 
lanh va qua nhiet duqc thuc hien cung trong mot thiet bi qua lanh hoi nhiet. 
Do hoi lanh nhan toan b6 nhiet luqng do chat long nong toa ra nen 
li, - h r = h 3 . - h } 

hoac Ah, r — Ah }y 

Neu khong can tinh toan chinh xac, co the lay do qua nhiet do van tiet hru 
la 5°C. Do qua nhifet trong h6i nhifet cua hoi hut la t, - t r = 25°C doi voi R12 va 
20"C doi v6i R22. 

Sau khi da xac djnh dirqc t| va t, ta co the xac dinh duqc Ah,,, sau do 
can cur vao bieu thiic Ah, r = Ah„. co th^ xac dinh duqc dhsm 3’ va hoan 
chinh do thi. 

2.2. Tinh toan chu trinh m6t cap cho fr£6n tuong ttr nhu tfnh toan cho 
chu trinh cua may lanh mdt cap dung arndniSc. 

III. TINH CHON MAY NEN 

Muc dich cua viec tinh chon may nen la xac dinh so luqng, chung loai 
may nen, c6ng sua't lip dat cua d6ng co dien se sir dung cho c6ng trinh. 

Tong nang sua't lanh cua cac may nen da chon phai dat duqc gia tri tinh 
toan de duy tri nhiet do lanh yeu cau trong budng lanh. Dong co dien phai 
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co cong suat dy trCf trong nhung trudng hop may nen lam viec d che do 
khic nghiet. 

1. Chon moi chat lanh 

Trudc khi tfnh toan ta phai xac dinh loai m6i chdt lanh sir dung trong chu 
trinh va chu trinh se sir dung de co the chon duoc chung loai may nen phii hop. 
Moi chat lanh duoc gidi thidu trong cac tai lidu chuydn m6n, hien nay, doi voi 
cac kho lanh co trung va lota thudng ngudi ta sir dung amoniac, tuy doc hai dd 
chay no nhung no la m6i chat re tien va co ti'nh chat nhiet dong phu hop tot vcri 
chu trinh lanh. M6i chat frddn vi dat, dd ro ri va gay anh hudng xau den mdi 
trudng nen chi dung chu yen trong cac he thd'ng lanh co c6ng sna't nho va cac 
to hop lanh nguyen cum. 

2. Tmh toan so lifting va chung loai may nen 

De xac djnh so iugng va chung loai cua may nen ngudi ta co th£ thuc hien 
theo nhieu each, trong giao trinh nay se gidi thieu hai each trong thuc te 
thudng dung, do la tfnh toan so luong may nen theo the tich hut ly thuyet V* N 
va nang suat lanh tieu chuan cua may nen . 

2.1. Tinh toan so lirong may nen theo the tich hut ly thuyet V" N 

- Nang suat lanh rieng khoi luprng theo (40) 
q<> = h, - h 4 ; kJ/kg 

- Nang suat khd'i luong thuc te cua may nen (luu luong moi chat qua 
may nen) 

m„ - — ; kg/s (45) 

- Nang suat the tich thuc te cua may nen 

V„ = nvv, ; mVs (46) 

- Thd tich hut ly thuyet 

V„ = ; m s /s (47) 

/t 

- He sd c^'p cua may nen X la ty so giua thl tich thuc td' V„ va thd tich ly 
thuyet V h cua may nen. X dac trung cho tdn tha't cua qua trinh nen thuc so vcri 
qua trinh nen ly thuydt. 

Co nhieu phuong phap de xac djnh X 

4 Xac dinh X theo cac tdn that thanh phin: X = X c . X,,. X k .. X w . X r (48) 
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X c - He s6 ti'nh ddn thd tich chd't 
X,„ - Hd so ti'nh dd'n t6n that do tid't liru 
X w - He s6' ti'nh dd'n ton that do hoi hut vao xylanh bj dot nong 
X r - Ton that do ro ri moi chat qua pittdng, xylanh, secmang va van, ttr 
khoang nen vd khoang hut. 

+ Xac dinh X theo cac c6ng thurc thuc nghidm do nha che' tao cho trong 
may, vf du: D6'i vdi may nen NH, do Dong Dure che tao: X = 0,93 - 0,06(it - 1) 
Dd'i vdi may nen NH 3 do Lidn X6 che tao: lgX = (0,012 + 0,437.c)(l - tc) 
c = 0,03 4- 0,05: Ty so giffa the tich chd't va hanh trinh cua pitong; tc: Ty 
sd nen 

+ Xac dinh theo cac do thi do nha chd tao cung ca'p 



Do thi xac dinh A va hieu sita'l chi thj r] l theo ty so nen 

(49) 

(50) 

La'y Ap 0 = Ap k = 0,005 4- 0,01 MPa 
m = 0,95 4- 1,1 vdi may nen amdniac 


+ Xac dinh theo ti'nh loan 

Tir bid'u thurc X = X c . X„. X k . X w . X r dat X, = X t . X„. X k ta se co 
X = X,. X tt ..X r 


Trong do X, = X c . X„. X k = ——-^--c 

Po 


/ p*+Ap*> 


Po 


Po ~ Ap ( 
Po 
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m = 0,90 4- 1,05 vcri may nen freon 
c = 0.03 4 0,05 Ty sd the tfch chet tuy theo timg loai may 


Vcri may nen amoniac thuan dong = 


Zo 

T k 


T n va T k : nhiet do soi va ngung cua m6i chat; °K 

- The rich hut ly thuydt cua may nen la the rich do pittong quet dugc khi 
lam viec V™ 


MS 


V 

y It 


nd' v 

-.s.z.n; m/s 

4 


(51) 


d - Dudng kinh pittong 
s - Khoang chay cua pittong; m 
z - So lugng pittong 
n - So vong quay; vg/s 
- So lugng may nen chon 


Z MN _ 


V, 


MS' 


cai 


(52) 


2.2. Tinh toan so lugng may nen theo nang suit lanh tieu chuin Q*^' 

Do nang suit lanh cua mdt may nen lanh khong c6 dinh ma luon thay ddi 
theo nhiet do ngung tu va nhiet dd bay hcri nen ngudi ta phai quy dinh cac chd 
do tieu chuan, de tir do co ccr set tinh loan cac th6ng so khac cua chu trinh lanh. 

Theo cac thdng so nhiet do cua chu trinh tieu chuin tren ta co thd ve dugc 
chu trtnh tidu chuan trdn dd thj lgP-h va xac djnh dugc cac th6ng so con lai 
cua chu trinh nhu p. n, entanpi h,... dd tinh toan cac dai lugng ydu c&u. 

Che dd tidu chuin cua hd thong lanh ambniac, freon, mdt cip, hai cip va 
chd’ do dieu hoa khdng khi dugc gidri thieu trong bang: 


___Nhiet dd °C 

Chd do tieu chuiin ' —-__ 

to 


h 


Che do tieu chuan m6t cap Am6niac 

■an 

-10 

30 

25 

Frdon 

mm 

15 


25 

Chd dd didu hoa khdng khi 

5 

15 

35 

30 

Chd do tidu chuiin hai cip (lanh dong) 

Amdniac 

-40 

-30 

35 

30 

Frddn 

-35 

-20 

30 

25 


- Nang suit lanh ridng khdi lugng tidu chuan 

q«TC = h IT r * h 4TC ; kJ/kg (53) 
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( 54 ) 


- Nang suat lanh rieng the tich tieu chu^n 


4 \TC — 


ffpyr 

V\ TC 


; kJIm 3 


- He so clip o dieu kidn tieu chuin /tp c , cr dieu kien lam viec X. dupe tinh tif 
cac X thanh phan hoac tra bang, do thi... 

- Nang suat lanh tieu chucin Q oTC la nang suat lanh b dieu kien tieu chua'n 
dupe quy doi tir Q n 

Q m c=Qo^r-^ ( 55 ) 

q v .X 


Q 0 - Nang suat lanh d ch£ dp thuc 

q v - Nang suat lanh rifeng b dieu kien lam vipc 

- SP may nen cin chon Z MN 



(56) 


Qoic " Nang suat lanh tieu chua'n cua may nen cu th£ (Theo cac Catalogue 
cua cac hang san xua't). 

Co the tinh chuypn d6i theo cich tir nang suat lanh ct di£u kien tieu chuan 
Q™ ra nang suat lanh cua may nen a dieu kien thuc yeu c£u Q" N va tinh so 


lupng may nen. 



(57) 


Q 0 - Nang sua't lanh cua may nen cr dieu kien thuc 
Q" N - Nang sua't lanh cua may nen cu the’ (Theo cac Catalogue nhung 
dupe quy dPi vd dieu kien thuc). 


3. Tinh toan cong suat lap d3t cua dong cd 
3.1. Cac he so anh huung den hieu suat dong co 


1 = 1, 1c. 1.d lei 

r), - He sP ke de'n hieu suat trong, con goi la hieu suat chi thi cua qua trinh 
nen khi kd’ den ma sat cua hoi moi chat lanh. 

r| c - He sP kP den tPn that ma sat giiia cac chi tie't chuyPn dpng cua may nen. 
T| (d - He sP kP den tPn that do truyen dPng: Khcrp nPi, dai truyen... cac 
may nen km va nira kin co i, d = 1. 

q cl - Hieu suat dpng co dipn, q cl = 0,8 4- 0,95 tuy theo tumg loai dPng co dien. 


no 



( 58 ) 


3.2. C6ng suat nen doan nhiet 

N s = m.l; kW 

N s - C6ng suat nen ly thuySt; 
m - Luu ludng khoi luqng qua may nen; kg/s 
1 = h 2 - h, - C6ng nen ridng; kJ/kg 



Hinh 31. Cac lout cong nen va ton 
that nang litcrng 

N dt - C6ng suat ddng co lip dat 

N c , - Cong suat dien 

Nu - C6ng suit truyen dong 

N c - C6ng suat hi£u dung 

N, - C6ng nen thuc (co tdn thtft trong) 

N s - Cong nen doan nhiet ly thuyet 


La c6ng nen thuc do qua trinh nen co ma sat cua hoi moi chat nen 16ch 
khoi qua trinh nen doan nhiet ly thuyd't bo qua ma sat. 

N, = —; kW (59) 

n, 

Trong do r], la hifeu suat chi thi co the duqc xac d|nh theo do thj cho trude 
cita nha chd' tao hoSc ttnh theo bilu thurc 

q, = L vv + b.t 0 (60) 

— T,/T k 
b = 0,001 

t„ - nhiet dd soi; "C 

3.4. Cong nen hieu dung N e 

La cong nen cd tfnh den ton th£t ma sat cua cac chi tiet may nen nhu 
pittbng - xylanh, tay bifin - true khuyu - acpittdng... Day chmh la c6ng do 
duqc tren true khuyu may nen. 


Ill 
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N = N + N 

A, c M i 1 ms 

N, da bie't, N ms c6 the tinh theo biiu thufc 

^ir,\ *Pm\ 

V„ - The tfch hut thuc te; V„ =A,. V„ 

V„ - The tich hut ly thuye't 
X. - He so cap 
p ms - Ap suit ma sat rieng 

- Doi voi may nen amoniac thang dong p ms = 0,049 + 0,069 MPa 

- Doi voi may nen freon thing dong p ms = 0,039 -r 0,059 MPa 

- Doi vdfi may nen frfedn nguoc dong p m , = 0,019 -r 0,034 MPa 
Co the tinh N c theo biiu thuc 

N e = ^ ; kW (62) 

Trong do r| c duoc cho trong cac cataloue cua nha chi tao. 

3.5. Cong suit dien N d 

La cong suit do dirge tren bang diu dien co ke din tin that truyen dong 
cua khdp, dai... (neu la may nen kfn va nura kin tin thit bang 0) va hieu suit 
cua ding co dien. 

N d =-^-;kW (63) 

n„-rj cl 

riu = 0,95 - Hiiu suit truyin dong c&a khdp, dai 
r| c | = 0,80 -s- 0,95 - Hieu suit ding co 

3.6. Cong sua't dong co lip dat N dc 

Cong suit dong co lip dat N dl phai Ion hon c6ng suit dien N el de dam bao 
an toan. Tuy theo thuc te co the chon dong co lip dat Ion hon cong suit tinh 
toan tir 1,1 din 2,1 lin. Doi vii cac may 1dm, lam viic trong dieu kien in d|nh 
co the chon he si an toan 1,1. Doi vii cac may nho, lam viec trong dieu kien 
chi di dien dao ding lin co the phai chon he si an toan tir 2,1 tri len. 
N*=‘(l,l+2.’l)N d ’ (64) 

Cing suit dien se chia ddu cho si may nen da tinh toan o phin tren, qua 
do ta se biit duoc cing suit cua timg may nen. Dong co chon thuc ti phai co 
cing suit du trO. Thuong du tru tir 15 din 20% nhung cung co truing hop 
dong co chon lin gap dii ding co tinh toan de di phong may phai lam viec o 
chi di khic nghiet hon. 
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4. Cac thong so danh gia 

4.1. So luong may nen can thiet 

Co the irate luong so may nen can thiet theo d6 thj neu nha san xuat cho 
biet trong catalog nang suat lanhphu thuoc nhiet do ngung tu va bay hoi 6 che 
do bat ky va ta phai co cac catalog do. 

4.2. Nhiet thai a che do ngung tu Q k 

Nhiet thai ra d thiet bj ngung tu la luong nhiet ma nude lam mat hoac 
khong khi lam mat phai lay di. Dai luong nay edn de xac djnh dien tfch bd mat 
trao doi nhiet can thiet cua thiet bi ngung tu. Q k con goi la nang suat nhiet khi 
ngucti ta sir dung nguon nhiet nay d6 dun nong nude, sucti am... 

Qi = m.q k 

Q k = m.(h,-h 2 );kW (65) 


IV. TINH TOAN THIET BI NGUNG TU 
1. Phan loai thiet bi ngimg tu 

Co nhidu loai thiet bi ngung tu khac nhau ve nguyen tdc lam vice va ket 
cau nhung co the xcp theo mot so loai chmh nhu sau: 

1.1. Thiet bj ngung tu lam mat bang nude (giai nhiet nude) 

- Binh ngung ong vo ndm ngang NH, va Frddn. 

- Binh ngung phan tir ndm ngang NHt va Freon. 

- Binh ngung ong vo NH, thing durng. 

1.2. Thiet bi ngung tu kieu ket hop (giai nhiet nude va gio) 

- Dan ngung tudi. 

- Thap ngung tu (co quat hay dan ngung tu bay hoi). 

1.3. Thiet bj ngung tu lam mat bang khong khi (giai nhiet gio) 

- Dan ngung cuong bi.e. 

- Dan ngung tu nhicn. 

- Dan ngung kieu tarn. 

Trong cac he thong lanh trung binh va Ion sir dung NH 2 thudng ngudi ta 
chi sir dung loai lam mat bdng nude va ket hop. 

Nude co the sir dung mot lan hoac tuan hoan. 

Cac tieu chudn de chon thiet bj ngung tu la: 

- Tai nhiet cua thiet bj Q L . 
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- Didu kien thuc te tai ncfi sir dung nhu nude lam mat mot lan hay tudn 
hoan, dieu kien nude, dieu kien mdi trudfng ma cu the la luong nude co the 
cung cap, chat luong nude, nhiet do va do am cua mdi trudng khdng khi 
xung quanh. 


2. Tinh toan thiet bj ngimg tu 

Co hai noi dung can tinh toan cho ta't ca cac thiet bi trao doi nhidt. 

- Ti'nh thiet ke: Cho Q k xac dinh dien tich be mat trao doi nhiet F 

- Ttnh kiem tra: Xac dinh didn rich bd mat trao doi nhidt F cua thiet bi cu 
the co dap ung dugc yeu cdu hay khong. 

Nhu vay, thuc chat hai bai toan deu la xac dim dien rich be mat trao ddi 
nhiet F cua thiet bi. 

Vide tinh toan con can de xac dinh cac thiet bi phu khac nhu bom, quat 
lam mat cho he thong. 

Tinh thiet bi ngung tu theo cac bude sau: 

+ Chon kieu loai thiet b| ngung tu 

+ Xac dinh dien tich be mat trao doi nhiet cua thid't bi theo phueng trinh 
Q k = k.F.Af, kW (66) 

De xac dinh duoc F ta phai xac djnh cac thdng sd trong bieu thuc trdn 
• Xac djnh hieu nhiet do trung binh logarit 
Ar._ - At. 


At,h — 


mm 0 


In^M?- 

A 


K 


(67) 


At m; „- Hieu nhiet do ldn nhat (phta dau vao) 

At min - Hieu nhiet do nho nhat (phia dau ra) 

Trong thuc te nhiet dd moi chat trong binh ngung tu giam tu t 2 xud'ng t k giu 
nguyen trong qua trinh ngung tu va giam tid'p xud'ng t q , khi bi qua lanh. Nhung 
tinh toan coi nhiet do trong binh khdng ddi b2ng t k do vay 
dtmax = h " hvl 

dt,,,,,, t k t w 2 

t w , - Nhiet do nude vao 

t w2 - Nhidt do nude ra khoi binh ngung 

Khi ttnh gan dung co the sir dung edng thuc theo trung binh cong 
At lh = [t k - (t wl + t w2 )]/2 

Khi sir dung thap ngung coi nhiet dd nude khdng ddi 
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Cl — K'2 ~ C 

Khi do At (b = t k - t w 

♦ Xac dinh mat do dong nhiet - Phu tai nhiet rieng q r 
q t = k.At lh ; W/m 2 . (69) 

Dien tich be mat trao dcii nhiet can thiet 



Vf 


Vdfi thap ngirng q, = 1750 - 2300 W/m 2 

* Xac djnh he so truy£n nhiet k 

He so truyen nhiet k co the xac dinh theo tmh toan ly thuyet hoac theo 

kinh nghiem. Khi ke den hi£n tudng bam ban be mat ngir&i ta dira vao he so 

bam bin cp va he so truyen nhiet la 
k = <p.k 0 

Binh thirang chon cp = 0,65 + 0,85 

• Co th 6 xac dinh k theo ly thuyet, trirdng hdp trao d6i nhiet giura hai moi 
chat long qua vach ong. 

k=- -j-—; W/m°K (70) 

1 O 1 
+ + 

a x X a 2 

d[ = - — - Chi6u day vach; m 

a, - He so toa nhiet cua dong nong; W/m 2 K 

a 2 - He so toa nhiet cua dong lanh; W/m 2 K 

l- He so din nhiet cua vach; W/mK 

- Theo kinh nghiem, he so truyen nhiet k co ihi lay cac gia tri trong bang 


Kieu thiet b| ngirng tu 

k; W/m 2 K 

q f ; Wlm 2 

At 

Binh ngung ong vo 

Nim ngang-Amdniac 

700 - 1000 

3500 - 5200 

5-6 

Thang dung-Amoniac 

800 

4200 

5-6 

Nim ngang-Freon 

700 

3600 

5-6 

Dan ngirng tu6i 

700 - 930 

3500 - 4650 

5-6 

Thap ngung 

500 - 700 

1500-2100 

3 

Dan ngirng khong khi 

30 

240 - 300 

8- 10 
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Xac dinh lupng nude lam mat cung cap cho thiet bi 

T-; m 5 /s 
C.pAt k 


Q k - Tai nhiet cua thiPt bj ngung tu da cho; kW 
C - Nhiet dung rieng cua nude; 4,19 kJ/kgK 
p - Kho'i lupng ridng cua nude; 1000 kg/m 3 
At L - Do tang nhiet do trong thiet bi ngung tu; K 

Khi tinh chon bom con phai tinh trd luc (chieu cao cot nude) cPn thiet de 
chon dupe bom dam bao yeu cau. 

• Xac dinh luu lupng khong khi' qua dan ngung cu 
Cung xac dinh theo (71) 

C - Nhiet dung rieng dang ap cua khong khi; 1 kJ/kgK 
p - Khoi lupng rieng cua khong khf; 1,15 1,2 kg/m 3 


V. TINH TOAN THIET BI BAY HOI 


1. Phan loai thiet b| bay hdi 

Dua theo nguyen tac lam vific va ket cau co the phan loai thiet bi bay hoi 
theo cac loai sau: 


1.1. Theo trang thai cua moi trudng lam lanh 

- Binh bay hoi lam lanh chat long (nude, nude muoi...). 

- Dan bay hoi lam lanh khong khi. Co hai loai dan lanh tinh co khong 
kh( dd'i luu tu nhien va dan lanh quat khi khong khi doi luu cudng burc nhd 
quat gio. 

1.2. Theo mure do choan cho cua moi ch£t lanh long trong thiet bi 


Dupe chia lam hai loai, loai ngap: moi chat lanh long ludn bao phu toan bp 
be mat trao doi nhiet (thudng la loai cap long tu dudi len) va loai khdng ngap 
thi moi chat long khdng bao phu toan bp bd mat trao doi nhiet, mpt phan be 
mat trao doi nhiet dung d i qua nhipt hoi hut ve may nen, thudng la loai cap 
long tir tren xuong. 


2. Tinh toan thiet bj bay hdi 

2.1. Tinh toan thiet bi bay hoi lam lanh chat tai lanh long 

Chat tai lanh thudng dung la nude hoac nude mudi, he thd'ng sir dung chat 
tai lanh con dupe goi la hP thong gian tiep. He thdng gian tiep dupe chia lam 
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hai loai, loai km khi sit dung binh bay hoi ong vo nam ngang va loai hcf khi su 
dung dan bay hai kieu tarn (panel). 

Tmh loan thidt bi bay hai cOng gom hai bai toan. 

- Tmh toan thiet ke: Da bie't nang suit lanh Q ( ,, loai thiet b| bay hai, phai 
xac dinh dien ti'ch trao doi nhiet F. 

- Tmh kiem tra: Da co san thiet bj bay hai, can cti vao chd d6 lam vide, xac 
djnh dien ti'ch trao doi nhiet co du hay khong. 

Dien tfch be mat trao doi nhiet xac dinh theo corig thuc: 

F = ; m 2 (72) 

k.At 

- Nang suit lanh hoac nhiet tai cua thiet bi da cho trude hoac tmh toan 
theo chu trinh lanh 

Qd = q<,m = m(h,-h) 

- He so truyfin nhiet k dirac xac dinh bang ly thuyet hoac kinh nghiem phu 
thuoc vao loai thiet bi bay hai va dieu kibn che tao, xac dinh tirang tir nhu 
trong phin tfnh cho thiet bi ngung tu. 

- Hieu nhiet do trung binh logarit giOa chat tai lanh va moi chit lanh soi At 


At = 


^ ? min _ (^i I jp) ^iil f A 


In 

At . 


I n (^ii ~M 

Uni ~U) 

t n , t n2 - Nhiet do nude mubi vao va ra khoi binh bay hai 

Doi vdi binh bay hai amoniac At lh = 4 - 6°C 

Doi vdi binh bay hai ong vo freon At lh = 8 - 10°C 

Doi vdi binh bay hai ong xoin, freon soi trong 6'ng At lh = 8 - 10"C 

Khi qua binh bay hai nhiet do nude muoi ha xuo'ng tur 2 - 3 °C. 

De tmh toan sa bo thiet bi bay hai co th£ lay he so truy£n nhiet theo bang 


Thiet bi bay hoi lam lanh nude muoi 

k; W/nrK 

Ghi chu 

Binh bay hai ong vo Amoniac 

Freon 12 

Fredn 22 

460 - 580 

230 • 350 

350 - 400 

Vdi At = 5°C, 
k ti'nh theo be mat co canh 

Binh bay hai ong xodn 

290 - 1000 

Vdi At = 5°C, k ti'nh theo 
b6 mat nh3n phi'a trong ong 

Dan bay hai kieu panel 

460 - 580 


Luu lirong chat tai lanh long di qua thiet bi bay hai xac djnh theo 
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" C n .p, l At n 

V„ - Liru lupng nude muoi; m’/s 

Q„ - Nang suat lanh hoac tai lanh cua thiet bj bay hcri; kW 

C„ - Nhiet dung rieng cua nude muoi; kJ/kgK 

p„ - Kho'i lupng rieng cua nude muoi; kg/m 3 

At,, - Hieu nhiet do cua nude mudi vao va ra khoi thiet bi bay hdi; (, K 

Ddi vdi cac he thong lanh, nude mudi dung cho co so thuong nghiep va 
ddi song can phai xac djnh he so thdi gian lam viec va khoi lupng nude mudi 
tuan hoan. Ngudi ta chon may lanh theo nang suS't lanh tong the, sau do trir di 
cac tdn that khac nhau (ton that tren dudng ong, ton that do tang nhiet do 
ngung tu, giam nhiet do do bay hoi...) hoac chon nang sual lanh theo do thj: 

Qd = O 

2.2. Tinh toan thiet b{ bay hoi lam lanh khong khi ddi liru tu nhien 

Dan lanh khdng khi tinh la cac dan lam lanh khong khi lip dat trong 
buong lanh. Dan lanh khdng khi chia ra lam hai loai, loai true tiep co moi chat 
lanh bay hoi ben trong. loai gian tic'p co nude hoac nude mudi di trong ong. 
Loai dan lanh gian tiep con dupe chia ra lam hai kieu la kieu kho va kieu udt, 
kie’u khd la khdng khi va chat tai lanh trao ddi nhiet qua vach ong, kieu udt la 
khdng khi va chat tai lanh trao ddi true tiep, chat tai lanh dupe phun thanh hat 
m|n hoac chay tran tren be mat cua cac khoi dem. 

Trong cac kho lanh Ion, bao quan hang dong lanh khdng co bao goi 
thudng ngudi ta su dung dan tran va dan ap tudng ong tron hoac co canh, ddi 
khi ngudi ta sir dung ca dan kieu panel. 

Dan ong tron thudng dung ong 057 x 3,5 mm vdi bude ong tir 180 den 
300 mm, k = 1 + 10 W/mK. Dan ong co canh thudng bang ong thep dudng 
kinh 38 x 2,5 mm. Canh tan nhiet chd tao bang each chun xodn cac la thep 
day 0,8 den 1 mm tren be mat ngoai ciia ong. Nhidu dudng ong va ong gop 
dupe che tao thanh td dan cd dien tich bd mat quy chuain, khi Idp dat cho cac 
buong lanh cu the, ngudi ta cd the bo tri ghep nhi^u td dan lai de cd dupe du 
didn tich trao ddi nhiet yeu c&u. 

Bd mat trao ddi nhidt ciia dan ong tron dupe tinh theo bieu thurc 

F = ^2Z2L (74) 

k.At 
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At - Hieu nhiet do giua khong khi' trong buong lanh va moi chat lanh hoac 
chat tai lanh trong ong. 

Khi tinh toan so bp cac dan lanh co the la'y theo bang 

Doi vcfi dan Png co buPc canh 30 mm lay gia trj Ion, dan Png co budc canh 
20 mm lay gia tri nho hdn. Khi dan o'ng che tao tCr cac ong <£>57 x 3,5 mm budc 
canh 35,7 mm lay he so truydn nhiet giong nhu dan co buac canh 30 mm. 

Doi vai dan lanh cap long til tren xuong, lay k nho hon 10% cac gia tri da 
cho trong bang. 



k; W/nrK 

Loai dan 

Nhiet dp buPng lanh 


0"C -20"C 

Dan ong tran treo tran 

9.8 7 

Dan Png tran ap tuong 

9.8-14 7-9.9 

Dan Png treo Iran mot hang 

5.9-5.1 4.7-4.2 

Dan ong treo tran hai hang 

5.6-4.8 4.4-4.0 

Dan Png ap tuong bPn Png theo chieu cao 

4.7-4.1 3.6-3.3 

Dan ong ap tirang tam ong theo chi6u cao 

4.3-3.7 3.4-3.0 


Khi tinh dan cho buong lanh, dau tien ndn ti'nh dan lip dat trdn loan bo 
dien tich tran, tuy nhien phai chira lai it nhat 1 m tir mep tuong den dau mut 
ciia cac dan lanh. Khi tinh xong dan triin, nd'u thay con dien tich trao doi nhiet 
thi tiep tuc tinh dan ap tupng cho den khi du thi thoi. 

Co thd sir dung cac dan lanh kidu panel trong cac buong bao quan dai hart 
cac mat hang khong dong goi de giam tPn that do hao ngot san pham. Cac dan 
lanh kicu panel co the’ thiet ke tir cac phan tir dupe che tao hang loat. Chicu dai 
cita phan tir tuy theo buong lanh cu the va tuy theo phuang lien van tai va boc 
da. Dun lanh kieu panel co the phu toan bp tran kho lanh. Sau khi tinh toan 
neu thieu dien ti'ch trao doi nhiet se tinh bP sung thdm dan tuong. 

2.3. Tinh toan thiet bj bay hoi lam lanh khong khi doi li/u curing biic 

Thiet bi bay hai lam lanh khPng khi doi luu cuPng burc con goi la dan lanh 
quat, dupe sir dung r£t r6ng rai do co nh&ng uu diem sau: 

- Co the bo tri trong hoac ngoai buPng lanh. 

- Chiem it dien tich bao quan san phiim. 

- Nhiet dp dPng ddu, he sP trao dPi nhidt loin. 

- Nguyen vat lidu ton it. 
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Nhirqc diem cua thiet bi dang nay la on va ton them nang suat lanh cho 
dong co quat gio. Do am trong buong lanh tha'p, kho duy tri do am cao theo 
ydu cau bao quan, do kho hao san ph'im Ion do nhiet do bay hoi thap. 

Trong t£t ca cac thiet bi lam lanh khong khf kieu dan quat thirdng ngircti ta 
sir dung cac ong co ducfng kfnh 25 x 2 mm, ridng cac loai dat tren san hoac 
tren be dung ong co dircmg kfnh 38x3 mm va canh bang thep la rong 30 day 
0,8 m, bircrc canh 13,3 mm. Dan quat dung cho freon dung 6'ng dong during 
kfnh 10-18 mm, day 0,5 den 1,5 mm, canh nhom day 0,3 mm. 

Viec pha bang cua cac dan co nhiet do khbng khf trong budng lanh 1dm 
hon 2"C thirc hien nhcr khong khf. Neu nhiet do khong khf thap hon thi dung 
NH, nong, niratc nong hoac day dien trci. 

Doi vdi cac thiet bi lanh 1dm cac dan lanh khong khf cung ditqc che tao 
hang loat theo tieu chuan. Moi chat lanh diroc phan phoi nho m6t 6'ng phan 
phoi cho 18 nhanh 6'ng song song. Di6n tfch be mat trao d6i nhiet thay ddi do 
thay doi budc canh tan nhiet. 

V6i dan lanh amdniac 6'ng tron k = 35 - 43 W/m 2 K. Voi dan quat freon 
khi hieu nhiet do trung binh giOa freon long soi trong dan va kh6ng khf ben 
ngoai la 10"K thl k = 12W/m 2 K. Hidu nhidt do Ion thi k cang 16n va nguqc lai. 

Khi tfnh dirqc dien tfch be mat trao d6i nhiet ta co th^ chon mot dan 
duy nhat hoac nhieu dan cho mot buong, dam bao cho tai lanh cua mot dan 
phai bang hoac 16n hon tai lanh cua thiet bi buong da tfnh toan 6 phan 
trudc. Dieu kien khac la toe do kh6ng khf trong bu6ng khong dirqc vuqt qua 
gia tri cho phep. 

Luu lirqng kh6ng khf phai dirqc tfnh kiem tra lai 

y k = q : tr - - ( 75 ) 

p k .{h,-h 2 ) 

Q, )TB - Tai lanh cua thiet bi 
p k - Khoi lirqng ridng cua khdng khf 
h,, h 2 - Entanpi cua khong khf vao va ra khoi dan lanh 
p k , h,, h, - Xac dinh trdn do thi h - x cua k am. Mire do giam nhiet d6 cua 
khong khf trong dan lanh phu thuoc vao churc nang cua bu6ng lanh va loai san 
pham duqc bao quan xir ly. Trong cac buong bao quan, kh6ng khf duqc lam 
lanh xuong 2 - 3°C, trong bu6ng xir ly lanh khoang 5 - 10°C con trong vai 
truong hop khac den 15"C. 
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De tmh toan lupng nude muoi c6 the lay do tang nhiet do cua nude muPi 
khi qua dan lanh khoang 2 -3 n C. 

Khi tmh toan thiPt kP chon dan lanh cho cac bu6ng gia lanh va buPng ket 
dong can liru y tai lanh ciia.thiet bj khi mdi cho san pham vao la rat ldn 
(thudng goi la tai lanh cao diem hay tai lanh dinh). DP can bang vdi tai lanh 
dinh c£n phai tang di6n tich b6 mat trao d6i nhiet cua dan lanh len 30% so vcri 
tmh toan. 


VI. TINH CHON CAC THlfiT BI PHU 


1. Binh chura 

1.1. Binh chura cao ap 

Theo quy dinh vP an toan thi binh chira cao ap phai chua dupe 30% the 
tich cua toan bp hfi thPng dan bay hoi (tat ca cac dan tinh va dan quat) trong he 
thong cd bom cap long tir tren xuong va 60% the tich trong he thong cap long 
tit dudi len. Khi van hanh mire long trong binh chua cao ap chi dupe chiem tdi 
50% th& tich binh. 

Sure chira ciia binh cao ap dupe tmh theo bi6u thurc 

- Vdi he thPng cPp moi chat tir trfin xuong 

0 W 

VcA= o f xl =0,7Vj (76) 

- Vdi he thong c&'p moi chat tir dudi len 

V C a=^-. 1,2 =1,45 V„ (77) 

V CA - The tich binh chira cao ap 

V d - The tich hp thong dan bay hoi 

l ,2 - He so an toan 

Binh c&n co thiPt bi bao mire long tdi da va tdi thiPu, ap suPt cho phep, 
nhipt dp lam viec ciia binh 

1.2. Binh chura tuan hoan 


Binh dupe lap dat tai phia ha ap trong he thPng co bom tuan hoan, dung de 
chura long ha ap trude khi bom len cac dan lanh. Binh chura tuan hoan co hai 
dang la loai nim ngang va loai thang dirng. Sure chura cua bir.h khPng nho hon 
30% toan bp the tich mdi chat lanh trong cac dan bay hoi. 

The tich cua binh dupe tmh theo bieu thtfc 
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( 78 ) 


v ca = (V dl .k, + V dl) .k 2 ).kvk 4 .k 5 .k A .k 7 
V dl - The tich dan tlnh 
V dq - The tich dan quat 
k - Tra bang 




Hd thO'ng co bom cap long 

Hd thO'ng 

He so 

Tinh den... 

Dirdri len 

Tren xuong 

khong 

bom 

k. 

Sir didn diy dan tlnh 

0.7 

0.25 

0.7 

k 2 

Sir dien 6iy dan quat 


0.5 

0.7 

k, 

Ltfcrng long tran khoi dan 

0.3 

- 

0.3 

k 4 

Sure dura ong gop va 
dubrng 6'ng 

1.2 

1.2 

1.1 


Sir dien day long khi binh 
ehura lam vice de dam bao 




^5 

bom lam vide 
-Binh ehura nam ngang 

1.25 

1.25 

1.05 


-Binh chira thang durng 

1.55 

1.55 

1.2 


Mire long cho phep trong 





-Binh chira nlm ngang 

1.25 

1.25 

1.25 


-Binh chira thang durng 

1.45 

1.45 

1.45 

k 7 

He so an toan 

1.2 

1.2 

1.2 


1.3. Binh chira thu hoi 


Binh chira thu h6i dung dd chira m6i chat long xa ra tur cac dan bay hori khi 
tien hanh pha bang hoi nong. Binh co hai dang dat ngang va thing diing. 

The tich cua binh diroc tfnh theo bieu thurc: 


Vt = + .1,2 = 1,5( V 


0,8 


• 4 - V ^ 
<ltmax ~ v dqmax/ 


(79) 


V T - The; tich binh chua thu hoi 

V dlmax , V Jqmax - The rich I6n nhat cua dan bay hoi tlnh, dong 

1,2 - Hd s6 an toan 

Mure ehura Ion nhat cua binh cho phep vao khoang 80% 

Trong hd thong lanh co bom tuin hoan, the tich binh ehura thu hoi co the 
lay tuy theo sire ehura lorn nhat cua binh ehura tuan hoan. 
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1A Binh chufa dir phong 

Binh dtfcfc ldp dat trong he thong khong co berm tuan hoan, dung de chufa 
moi chat long khi phu tai nhiet cua cac dan lanh tang. Khi binh chua du phong 
dat dting thi no co the kiem luonchtic nang cua binh tach long. 

The tich cua binh co the tinh theo bieu thtfc: 

- Khi binh dat m\m ngang: 

V DP = 0,35(V Ul + V dq ) 

- Khi binh dat thing dting: 

Vqp = 0,45 (V lh 4- V dq ) 

T, 9 ,y 

O che do lam viec binh thufrng, binh chira cao ap chira 50% the tich, binh 
chira tuan hoan chua 30% con binh thu hoi va binh du phong d£ trong. 

Tat ca cac binh chua ddu phai trang bi van an loan, ap ke, mire long ke va 
cac van chan va cac thiet bi tu dong can thiet. 


2. Binh tach long 


Binh tach long bo trf tren dudng hut cua may nen de bao ve may nen 
khong hut phai long. Trong cac he thong lanh hien dai, binh tach long duoc 
trang bi cac thiet bi tu dong ngdt mach, ngirng may nen n£u mire long trong 
binh ten den mire nguy hiem. Trong hS thong lanh co bom tuan hoan va khong 
berm tuan hoan khi cap long cho cac dan lanh bang tin hifiu hoi qua nhiet thi 
trong binh khong co long vi toan bo long trong binh se chay ve binh chda. 

Ngudi ta chon binh tach long theo dudng kinh ong nd'i vao dudng hut may 


nen. M6i che do nhidt do c£n it nha't mot binh tach long, 


ap suat toi da cua 


binh tach long la 1,5 MPa, nhiet do tir -50 den 40°C. 


3. Binh trung gian 

Binh trung gian duoc sir dung trong he thong lanh hai va nhieu cap. Binh 
trung gian dung de lam mat hoi moi chat sau khi nen 6 cap thap va de qua lanh 
long moi chat trirdc khi vao van tie't luu bang each bay hoi mot phan long b ap 
suat va nhiet do trung gian. Co hai loai binh trung gian, binh co <5ng xodn va 
khong co 6'ng xoSn. 

Binh trung gian duoc chon theo dudng kinh ong hut vao may nen cap cao. 
Khi do toe do hoi trong binh theo tid't di6n ngang kh6ng qua 0,5 m/s, toe do 
long trong ong xoan tur 0,4 den 0,7 m/s, he so truyen nhiet cua ong xoin 
khoang 580 den 700 W/nrK. 
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4. Binh tach dau 

Blnh tach dau b6 tri tren ducmg day cua may nen amoniac de tach dau ra 
khoi dong hoi nen trudc khi vao binh ngimg tu. Co nhidu loai binh khac nhau 
nhung hien nay dupe sir dung nhieu nhit la cac binh loai dong xoay (cyclo) 
Chon binh tach diu theo ducmg kinh ducmg Png noi vao dudng day cua 
may nen. 


5. Binh chum dau 

Binh chura diu dung de gom dau tir cac binh tach dau, tir cac bau dau cua 
cac thiet bi. Binh chiia dau co dang hinh tru dat dirng, co ducmg Png noi vdi 
ducmg xa dau cua cac thiet bi, ducmg noi vdi 6'ng hut ve cua may nen va ducmg 
xa dau ra co trang bi ap ke. Dau duoc xa vi binh nho chenh lech ap suit, ap suA't 
trong binh duoc ha thap khi mo van tren ducmg n6'i vdi ong hut. Khi xa dau ra 
ngoai ap suat trong binh chi duoc phep cao hem ap sutft khf quyen vai tram Pa. 

So' luong binh chura dau duoc chon theo s6' lucmg va kich thude cua cac 
thiet bj. Trong cac he thong lanh Ion, nen b6 - trf mot binh chura dau cho m6i hd 
thong dan bay hoi. 


6. Van mot chieu 

m 

Theo quy djnh an toan, trong cac may lanh lorn phai lip van mot chieu trdn 
ducmg diy de phong kha nang ambniac a dan ngung quay ve may nen trubng 
hop may nen bi hong. 

Trucrc cac thid't bi ngung tu cung phai lip cac van m6t chidu. 


VII. TINH CHON THAP GIAI NHIET 

Nhiem vu cua thap giai nhiet la thai toan b6 lucmg nhidt do moi chit lanh 
ngung tu thai ra. Luong nhidt nay dupe thai ra m6i trudng nhd chit tai nhiet 
trung gian la nude. Nude vao binh ngung cd nhidt dp nhin nhiet cua moi 
chit, tang nhiet dp ldn 4 - 5°C (t w2 ) sau do dupe dua sang thap giai nhiet va tu 
thanh nhung giot nho. Nhung hat nude nong nho chay theo khoi dim vira trao 
doi nhiet vdi kh6ng khi di ngupc dong tfir dudi len vira bay hoi (trao doi chit). 
Qua trinh trao d6i nhiet chii yeu la do qua trinh bay hoi mpt phin nude vao 
kh6ng khi. Khong khi chuyen d6ng cuong buc nhd quat gio. Ket thuc qua 
trinh nay nhiet dp nude giam di 4 - 5 H C va trd ve nhipt dp ban diu de tiPp tuc 
di vao binh ngung. 

Phuong trinh cin bang nhidt cd thd viet dudi dang 
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Qt — C.p.V.(t w2 - t wl ) — V k .p k .(h k2 - h k! ) 

Q k - Nhiet lupng thai b binh ngimg tu; kW 

V - Luu lupng nude; m*/s 

t wl , t w2 - Nhiet do nude vao va ra khoi binh ngung tu hay nhiet do nude 
ra va vao thap giai nhiet; "C 

C - Nhiet dung rieng ciia nude; kJ/kgK 

p - Khoi lupng rieng cua nude; kg/m* 

V k - Luu lupng khdng khi qua thap giai nhiet; m*/s 

p k - Khoi lupng rieng cua khdng khf; kg/m* 

h kl , h k2 - Entanpi cua khdng khf vao va ra khoi thap giai nhiet; kJ/kg KKK 

Ton that nude giai nhiet cho thap khdng ldn, chi bang 3 - 10% lupng nude 
tuan hoan. Thap can bd sung lien tuc nude tit thap nude thanh pho' bit vao 
lupng nude bay hoi va t6n that do bj cudn theo khdng khf do quat thoi. 

Luu lupng nude tuan hoan co the tinh theo bieu thurc 

V = - Qk ; m*/s 

"Li) 


Nhiet dp nude ra khoi thap giai nhiet phu thude vao trang thai khdng khf 
(nhiet do va do dm), toe dp khdng khf, be mat trao ddi nhiet am giOa nude va 
khdng khf. Neu dipn rich bd mat trao doi nhiet la vo han thi bang nhiet dp 
nhiet ke udt t„. Nhiet dp nhiet ke udt cung dupe coi la gidi han lam mat cua 
thap giai nhiet. Trong thuc te, nhiet dp nude ra khoi thap t wl thudng cao hon 
nhidt dp nhiet ke udt t u khoang 3 den 5"C. 

Ty so giua hieu nhiet dp thuc va hieu nhiet dp ly thuydt la hieu su&t cua 
thap giai nhiet 

(80) 


TJ= ^ 


L.j - 1 . 


Thuc te hien nay dupe sir dung rpng rai nh&'t la thap giai nhiet co quat 
gid do co hieu suat ldn nhat. 


Phuong phap giai 
nhiet 

Tai nhiet rieng q f 
kW/m 2 

Trd luc rieng 
10*N.m*/m 2 .s 

Hieu suat 
giai nhiet 

Bon niTcfc phun 

2.5-6.5 


0.35-0.40 

Thap giai nhidt 




-Phun nude kieu hd 

8.0-20 

0.7-1.0 

0.45-0.55 

-Phun giot kieu ha 

10-30 

0.8-1.4 

0.60-0.75 

-Co quat gid 

40-50 

1.0-2.5 

0.75-0.85 
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De lira chon thap giai nhiet phu hop sau khi da ti'nh dupe nang suat ti'nh 
toan cln thiet cua thap giai nhiet, can phai ti'nh dP'n cac yp'u to sau 

- Khi chon thap giai nhiet co nang suat nho hon: Von d«iu tu nho nhirng 
may lanh se phai lam vide d di6u kien nang ne. 

- Khi chon thap co nang suat lefn hon: Von dau iu ban dau tang nhurtg 
cong nen giam, nang suat lanh tang, tieu ton dien nang giam. 

- Ngoai ra con c£in phai chu y dd'n di£u kipn thdi tid't noi dat thap, didu kien 
ve cap nude... 

Trdn thap giai nhiet thudng co ghi so chi nang suat lanh cua thap, dcrn vi la 
ton lanh, khi can ti'nh nang suat lanh cua may theo keal/h phai nhan vdi 3024, 
con khi can ti'nh nang suat giai nhiet cua thap theo keal/h thi nhan vdi 3900. 


VIII. TINH CHON DUCJNG ONG 


1. Tfnh chon dt/dng ong din mdi chat 

Ti'nh chon dudng ong thuc chat la edng viec xac dinh dudng kfnh cua ong 
din cho mot he thong da cho. Duong kinh ong dupe lira chon tren co so ti'nh 
toan toi uu lien quan tdi gia thanh dau tu va chi phi van hanh. Trong thuc te 
thudng chon dudng kfnh d'ng theo kinh nghiem tir cac so lieu ban dAu nhu toe 
dp cho phep cua mdi chat, ltru lupng, khoi lupng rieng... hoac co the ti'nh toan 
theo bieu thutc. 


d = 


4 m 


p.7t.(l) 


; m 


(81) 


d - Dudng kinh trong cua Png dan; m 
m - Luu lupng; kg/s 

p - Khoi lupng rieng cua moi chat; kg/m 1 
a) - Toe do dong chay trong ong; m/s 


Trudng hop ung dung 

to, m/s 

Dudng hut cua may lanh nen hoi NH, 

15-20 

R12 

5-10 

R22, R502 

7-12 

Dircmg d'&y cua may lanh nen hai NH^ 

15-25 

R12 

7-12 

R22, R502 

8-15 

Dudng d5n long cua may lanh nen hoi NH, 

0.5-2 

R12, R22, R502 

0.4-1 

Nuac muoi 


Nude 

0.5-2 
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Cac dudng ong can bo tri sao cho co duang di ngln nhlt. Tren ducfng din 
long tranh tao ra cac tui khf va tren ducfng din khi tranh tao ra cac tui long (trir 
tui din cua may lanh freon). De dlu hoi ve may nen dugc di dang thi toe do 
trong ong dirng hudmg len khdng duai 8-10 m/s, trong 6ng nlm ngang khong 
dtrdfi 6 m/s. 

Do thi chon diremg kinh ong theo nang suit lanh cua may nen 


mm 



0 | _ _^_ 

4 8 12 16 20 24 28 32 36 40 kW 


Sau khi da tinh toan dugc ductng dng theo cac gia tri da cho hole da xac 
dinh dugc tirchu trinh lanh can chon ong thich hgp theo tieu chuan. 

2. Tlnh chon dirdng ong dan rnrdc va chat tai lanh 

Tinh chon duang ong cho nude va chat tai lanh cung tuong tu nhu khi tinh 
cho moi chit, nhung chu y ong thep sir dung cho chit tai lanh co quy each 
khac vdi ong din moi chit. 

Dudng kinh ong lua chon cho he thong phai blng hole ldn hem duerng kinh 
ong da tinh toan dugc. 


3. Lap dat difdng ong 

Dudng ong co the dugc bo tri phta tren, gin co djnh vao tudng hoac tran. 
each bo tri nay hay dugc dung vi c6ng tac each nhiet, sura chua va kiem tra 
djnh ky thuln tien hon. 
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Neu khdng di irfen cao, co the bd tri ductng d'ng di trong cac kenh ng£m 
hoac chdn ngam, nhung phai chu y tao dieu kidn cho c6ng tac kidm tra bao 
dir&ng dinh ky. 


IX. TINH CHON BOM 


1. Tinh chon bom nifdc va chat tai lanh 


Bom nude va chat tai lanh co nhidm vu tuin hoan chit tai lanh qua cac dan 
lanh hoac nude lam mat qua binh ngung. 

Hai dai luong can xac dinh khi chon bom la nang suat va cdt ap cua bom. 

LI. Nang suat cua bom (luu luong bom) 

La the tfch chat long ma bom ca'p vao d'ng day trong mdt don vj thdi gian 
Ning suat cua bom nude mud'i cho he thdng lanh duoc xac dinh theo 
c6ng thurc: 


l/ = 


go 

Pn -C„ -(t,|2 — Ll) 


(82) 


V - Nang suat cua bom; m 3 /s 

p„ - Mat do cua nude mud'i; kg/m 1 

C„ - Nhiet dung rieng cua nude muoi; kg/m 1 

t nl , t n2 - Nhiet dd nude muoi vao va ra khoi thiet bj bay hoi; °C 

Q„ - Nang suat lanh cua binh bay hoi 

Nang suat cua bom nude giai nhidt cho hd thdng lanh duoc xac dinh theo 
edng thurc: 


V. = 


C.pAt w 


; m’/s 


Q k - Tai nhiet cua thife't bi ngung tu da cho; kW 
C - Nhiet dung ridng cua nude; 4,19 kJ/kgK 
p - Khd'i luong rieng cua nude; 1000 kg/m 1 
At w - Dd tang nhiet dd trong thid't bi ngung tu; K 

Trong thuc te ngudi ta thudng chon bom nude giai nhiet, bom nude muoi 
va bom du phdng cung chung loai dd nhanh chong dd dang trong edng tac lap 
rap, thay thd', sura chffa. 

Cac bom du phong duoc lap song song vdi bom chi'nh, co cac van chan hai 
phia dd co the san sang phuc vu khi cdn. 
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1.2. Cot ap cua bom 

Con goi la chi£u cao ap lire hay lugng tang nang lugng cua chat long khi di 
lir mieng hut den mieng day cua bom, thubng dirge tfnh bang m cot long hoac 
nude, ky hieu H 

H = H h +H d + h h + h d i (83) 

H,„ H tl - Chieu cao hut va chi6u cao ddiy; m 
h u , hj - Ton that ap suat tren dirdng hut va dircmg day; m 
Truong hop bom dirge dat dudi mure long thi chieu cao day mang dau 
duong con chieu cao hut mang da'u am. 

Khi he thong bom co voi phun, de cac voi phun lam viec dung thiet ke' cot 
ap cua bom can lira chon phai tfnh den ton that do trd luc cua voi phun h f 
h, = (0,5 -h 0,8).10 s N/m 2 . 
h, = 0,5 + 0,8 bar 

1.3. Cong suat dong co yeu cau 
Dirge xac djnh theo bieu thuc 


N = 


V.H 

rj.mo 


(84) 


N - Cong suat dong co yfeu diu; kW 
V - Nang suat bom (liru lirgng); m’/h 
H - T6ng trd luc; Pa 
r| - Hieu suat bom, 

Vcfi bom nho t] = 06 - 0,7. Vdi bom ldn rj = 0,8 - 0.9 
Ne'u bom dugc noi vdi dong co qua khdp noi thi cong sua't yeu cau cua 
dong co tt'nh theo bieu thtic 
N di = k.N 

k - He so an toan cua dong co 


Khi 

N < 2 kW 

k= 1,5 


N = 2 - 5 kW 

k= 1,25- 1,5 


N = 5 - 50 kW 

k = 1,15 - 1,25 


2. Tinh chon bdm amoniac 

Trong cac he thong lanh co bom tudn hoan ngudi ta sir dung bom dien kieu 
kin de tuan hoan cuong buc moi chat long amoniac qua dan lanh. 

Bom lap cang gan binh chira tuan hoan cang tot do muc dfch tranh long 
bay hoi, tao nut hoi lam gian doan long tren dudng hut. 
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Cot long dugc tinh tir tarn cua ong hut cua berm den mure long th&'p nhat 
cho phep cua blnh chura tuan hoan. 

h = h, + h 2 

h, - Cdt ap edn thiet phia hut 

h 2 - Ton that ap suat tren duong ong 

De giam ton that ap luc tren dudng ong d£n mure thap nhat can phai chon 
dudng kfnh ong lorn, toe do long khong virgt qua 0,5 m/s. Chieu dai difdng ong 
cang ngan cang tot. S6' lugng van va cac vi trf trer khang thuy luc can giam den 
mure tha'p nhat. 

Thuc te, de lam mat va bdi tron ddi khi ngucri ta sir dung chi'nh moi cha't 
amoniac long. De dam bao day long trong khoang bom, ngtfdi ta lip role mure 
long kieu phao tren duemg ra cua chat long tir nap sau. Role mire long se ngat 
mach dien ciia bom khi mure long ha xu6'ng dudi mure cho phep. 

Ngoai ra, de tranh cho bom khong bi hong hoc do boi tron, ngudi ta lap 
dat mot role kiem tra viec boi tron lam vide theo hieu ap suat. Hicu ap suai 
phai bang 0,8 ap sua't cua cot long. Role nay con kiem tra hieu ap suat gitJa 
dirdng day va ducing hut. 

X. TINH CHON QUAT 

1. Tinh toan dt/dng ong din khong khi 

Trong cac he thong dieu hoa khong khi va tror g m6t so kho lanh ngucri ta 
sir dung dan quat vdi he thong phan phoi va thu hoi kh6ng khi lanh. Trudc khi 
tien hanh tinh toan dudng ong can phai ve pha cac luyen duemg ong dan khong 
khi len mat bang budng lanh, sau do thiet ke so do ong theo phep chieu true 
do. N6u can phai ve th6m ca so d6 khong gian ong din khong khi trong buong 
lanh. Mang ong d5n dugc chia ra thanh timg doan vdri dieu kien mat cat khong 
doi, luu lugng khong khi va toe d6 khong khi cung khong d6i. M6i doan can 
ghi day du kich thude, danh so va ghi luu lugng cua kh6ng khi. 

Dien tich mat cat xac dinh theo bieu thuc 



6 ) 


F - Dien tich tiet di^n dudng 6'ng din; m 2 . 

V - Luu lugng khdng khi trong doan ong; m s /s. 
co - Toe d6 khong khi; m/s 
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Khi tfnh toan chi tiet cac doan bng thdi khong khf, dan tien phai xac djnh 
toe do khong khf b cua ra cua thiet bi phan ph6'i khong khf. Sau do xac dinh 
tdc dp trong cac doan ong. Toe do khong khf tang tbng cap khi tien dan ve 
phfa quat. 


Vi trf bo trf mieng thdi 
so vbi khu vtre lam viec 

Hipu nhiet dp giua gio lanh 
va khong khf trong phong 
(doi vbi he thdng dieu hoa 
khong khf); "C 

TPc dp khong khf 
m/s 

Trong khu vuc lam viec 

3 

0.5-0.75 

Trong khu virc lam viec 

4 

0.3-0.6 

Tren cao 2 - 3 m 

7 

2-3 

Tren cao 2 - 3 m 

10 

1.5-2 

Tren cao tb 3 m trb len 

10 

3-4 


Khi tfnh toan dubng gib hoi, tdc do khong khf a cua vao mang ong hut lay 
bang 5-7 m/s. 

Neu cac dubng ong dan khong khf lam bang ton ram, toe do khong khf co 
the lay tb 8 - 10 m/s. Trong cac nha a sinh hoat, cac dubng ong dan khong khf 
thirbng xtiy bang gach hoac b6t6ng thi to'c do khong khf nho hctn, tu 3 - 7 m/s. 

Tu dien tfch mat cSt F co the tfnh dupe cac kfch thubc cua tiet dien ong- 
Khi cac dubng ong din gio co tiet dien hinh chO nhat ngubi ta su dung gia tri 
dubng kfnh tuong duong (tra bang) de tfnh toan 


2. Tinh chon quat gio 

Tuong tu nhu khi chon bom, khi chon quat gio cung cin phai bict nang 
suit quat va cot ap. 


2.1. Xac djnh cot ap 

Cot ap cua quat phai Ion hon toan bp tro khang dubng ong hut va dubng 
ong diy cua mang 6ng gio cong vbi tbn that ap sua't dong khi khong khf dupe 
thdi tb mieng thdi vao buong. 


H = Eh, + 


p.ar 

~Y~ 


(85) 


Trb khang cua mang ong din gom trb khang ma sat va trb khang cue bp. 



h ,m + Kb 
_ X.l p.cK 
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h ms - Ton that ap suit; Pa 

X - He sp' trd khang cua ong 

1 - Chi6u dai phan ong thing; m 

p - Mat do chat long; kg/m"* • 

co - Toe do chuyen dong cua chit long; m/s 

d ; - Duong kmh trong cua P'ng; m 

Neu dudng ong dupe xay hang vat lieu xay dung co d6 nham lorn thi he so 
trd khang cua ong X se dupe nhan them cac he so dieu chinh. 



h^ - Ton that ap suit; Pa 
£, - He so trd khang cue bo 

2.2. Xac djnh nang suit 

Nang suit cua quat co the xac djnh theo hai each: 

- Theo boi s6' tuan hoan cua the tich khong khf yeu ciu, nghla la trong mot 
don vj thdi gian, quat se thay doi dupe bao nhieu lin the tich buong. 

- Theo lupng nhief va lupng im cin thai ra khoi buong. 

2.3. Chon quat gio 

Tit cac gia tri cot ap va nang suit quat tfnh dupe, tra cac dP thi die tfnh de 
lira chon quat vdi so lupng va chung loai dap ung dupe yeu ciu da dat ra. 
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bAi tAp 

m 


Bii 1: May nen lanh sir dung R22 c6 cac thfing so sau: 


Nhiet do ngimg tu 

t k = 42°C 

Nhifit d6 bay hoi 

to = 0°C 

Nhiet d6 qua lanh 

L, = 35 "C 

Nhidt d6 qua nhiet 

y 

II 

£ 

O' 

Dircmg kinh xylanh 

d = 75 mm 

Hanh trinh pittdng 

S = 62 mm 

So pittong 

Z-4 

So vong quay 

n = 1450 v/ph 

He so cap 

II 

o 

>J 

oo 

Hieu suat toan bd 

ti=0,7 

HS s6' an toan khi lap dat 

s- 1,4 

Xac dinh ty so nen ji, the tich hanh trinh pittong V,„ lint lirong moi chat G. 
c6ng sua't nen doan nhiet N s , c6ng sua't tifeu thu difin N d , cong sua't lip dat N w . 

Trd Iti 


n = 3.28 V h 

= 0,0265 mVs 

G = 0,437 kg/s N, 

= 13,12 kW 

Nj = 17,74 kW N 1(1 

= 24,84 kW 

Bat 2: May nen lanh sir dung NH^ co cac th6ng sd' sau: 

Ap suat ngUng tu 

p k = 20 bar 

Ap sua't bay hoi 

Pi = 3 bar 

Nhiet do qua nhiet 

t M „=o°c 

Dircmg kinh xylanh 

d = 80 mm 

Hanh trinh pittong 

S = 70 mm 

Sti pittong 

Z = 2 

So vong quay 

n = 720 v/ph 

He so ca'p 

X = 0,7 
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Xac dinh ty so nen 7t, thd tich hanh trinh pittdng V h , luu luong m6i chat G, 
cong su&'t nen doan nhiet N s . 

Tra left 

71 = 6,67 • V h = 0,00844 mVs 

G =0,0137 kg/s N s = 4,45 kW 

Bai 3: May lanh NH, co nhiet do ngimg tu la 35°C, nhiet do hoi ngung toa ra 
la 300kW. Tmh chon binh ngung d'ng vo nim ngang, td'c dd nude trong ong khi 
nhiet do nude vao la 26°C va nhiet dd nude ra la 30°C. Chon may bom nude. 

Tra I ('ft: 

Chon binh KTT - 50 (hoac tuong duong) 

Dien tich F = 50m 2 , so ong n = 216, sd loi z = 8, chidu dai d'ng 1 = 4m, 
ducrng kmh va chieu day d'ng <|) = 25 x. 2,5mm. 

Liru luong nude G„ = 17,94 kg/s 

Toe dd nude (o = 1,35 m/s 

Chon bom 4K-18 (hoac tuong duong) 

Bai4: May lanh R22 co nang suat lanh la 90kW, he sd lanh ly thuyet s = 3. 
Tfnh chon binh ngung ong vo nam ngang, nude lam mat tudn hoan qua thap 
giai nhiet, vj tri dat tai Ha Noi. Chon may bom nude. 

Tra left: 

Chon binh KTP - 65 (hoac tuong duong) co didn tich F = 62m 2 

Luu luong nude G„ = 9,6 kg/s 

Chon bom 3K- 9a (hoac tuong duong) 

Bdi 5: Xac dinh be mat truyen nhidt cua dan bay hoi doi luu cudng hue va 
chon quat cho dan de dam bao nhiet dd trong phong bao quan bang t p = -5 n C 
vdi nang suat lanh Q„ = 12 kW, mdi ch£t lanh la R22. 

Tra left: 

Chon 5 dan loai 2B020 (hoac tuong duong) co didn tfch mdi dan F, = 20m 2 
va tong dien tich trao doi nhiet c5n co la F = 100m 2 I 

Luu lucrng khong khi qua dan V = 0,67mVs, v&y chon 5 quat ^ co luu 
luong mdi quat la V, = 0,15mVs 

Bai 6: Tmh chon dan lanh khong khi trong budng bao quan dong co ki'ch 
thude 24m x 12m. 

Nhiet dd trong budng la t = -20"C, nang suat lanh can thid't la Q (l = 20kW. 
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Dan lanh khong khi d6'i liru tu nhien kieu ong co canh. 

Xac dinh nhiet do bay hoi va nhi6t d6 ngung cua may lanh khi dung NH V 
Trcl led: 

Chon 10 dan loai CC (hoac iirong duong) co chieu dai L, = 4,5m, so biroc 
6'ng n, = 5 (co 6 ring), biroc canh t, = 30mm, dien rich mrii dan F, = 51,8m 2 
t 0 = -33°C; t k = 34°C 


Cac bang bieu sfr dung trong giao trinh nay <Jiidc l£(y theo cud'n Bai t$p nhi&t 
ddng, truyin nhidt va ky thu$t lanh cua tac gia Bui Hai va Tran The Sdn. Nha 
xurit ban Khoa hoc ky thuat - Ha Noi, 2001. Xin chan thanh cam dn. 
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